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Ir is not within the intent of the paper here presented to 
discuss the treatment of strictures of the cesophagus due to 
the presence in or about the gullet wall of malignant or benign 
neoplasms or of those due to syphilis, tuberculosis, or cesopha- 
gismus, nor does the writer intend that his remarks shall be 
held to apply to the treatment of stenosis due to external causes. 

It is well known that the most common, if not the most 
extensive, strictures of the cesophagus are those occasioned by 
the cicatricial contraction following the destructive action of 
escharotics and the trauma produced by the impaction of for- 
eign bodies. For the first few weeks after the swallowing of 
a corroding fluid, which may have immediately destroyed the 
mucous membrane or ignited an extensive ulcerative process, 
the passage of an cesophageal bougie of any sort must be 
regarded as an undertaking attended with considerable risk. 

It is questionable whether it is justifiable at such a time 


to attempt the introduction of any dilator. The use of the 
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slightest force under such conditions is certainly strongly to be 
condemned. Following the ulcerative stage, however, the 
cesophageal wall undergoes certain rather constant changes 
which render the passage of soft bougies in careful hands less 
dangerous than is generally believed. 

The intelligent introduction of a bougie for the treatment 
by dilatation of a cicatricial stricture of the cesophagus implies 
the previous exclusion of the possibility of the presence of 
aneurism, neoplasms, syphilis, tuberculosis, or abscess. That 
is to say, the intelligent treatment by dilatation of cicatricial 
stricture presupposes a correct diagnosis. 

Since they premise certain more or less original theses 
pertaining to treatment, which the writer wishes to submit, it 
is for the sake of clearness desirable to review a few points 
relating to the pathology of cicatricial cesophageal stricture. 

Concerning fibrous or organic stricture occurring as a 
sequence of ulceration caused by the swallowing of caustic or 
hot fluids, Greig Smith (Vol. i, page 465) states that “ the 
stricture usually begins high up in the gullet and extends a 
considerable way downward. It is very rarely annular. The 
mucous membrane is replaced by a gray or bluish-gray tissue 
of a peculiarly hard and resistant nature. The muscular layer 
is rarely involved. The passage through the stricture is 
devious, but not to such an extent as in carcinoma.” 

Tillmans (Lehrbuch der Chirurgie) is authority for the 
statement that after deep destruction by caustics the cesophagus 
is transformed into very thick cicatricial tissue. Von Ziemssen 
likewise invariably found the dilated wall of the cesophagus 
above the cicatricial stricture much thickened. 

Richardson (Dennis’s “ System of Surgery’) says that 
“the muscular coats are hypertrophied in stricture of the 
cesophagus. This hypertrophy appears early. It is especially 
marked in the circular fibres, is greatest close to the stricture, 
and extends for some distance above it.”’ 

Cicatricial strictures are dense and unyielding. They tend 
to contract progressively without deep ulceration; and whereas 
the cesophagitis corrosiva immediately following the swallow- 
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ing of an escharotic may weaken the gullet wall to a greater or 
less degree, with the development of scar tissue at the site of 
the stenosis as well as above and below the strictured segment, 
and with the development of muscular hypertrophy, the wall 
of the cesophagus in most cases becomes really tougher than in 
the normal state. 

. The presence of a diverticulum presupposes some patho- 
logic change in the cesophageal wall (usually a hernial pro- 
trusion of the mucosa through the separated fibres of the infe- 
rior constrictor muscle). Diverticulum will hardly be expected 
to follow the deglutition of an escharotic unless the destructive 
action be great enough to lead to peri-cesophageal phlegmon. 
Such cases, being in nearly every instance rapidly fatal, are 
certainly very rarely presented to the surgeon as cesophageal 
strictures for treatment by dilatation or otherwise. In 100 
autopsies after cesophageal stricture, Von Hacker found seven 
diverticula, all the result of peri-cesophageal phlegmon pro- 
duced by the same traumatic agent that caused the stricture. 
Were diverticulum present as a complication of organic cica- 
tricial stricture, a bougie might with little force be thrust 
through an area thus weakened. It is therefore fortunate that 
the combination of diverticulum with old cicatricial stricture 
is rare. 

In Fig. 1 is seen an cesophagus strictured from the cross- 
ing of the bronchus almost to the cardia. The wall of the 
cesophagus is thickened from the cricoid cartilage to the stom- 
ach. The wall of the sacculated portion above the stenosis 
showed upon microscopical examination marked muscular 
hypertrophy. This, so far as the thickening is concerned, is a 
rather typical gross pathologic specimen of cicatricial stricture 
of the ceesophagus. The danger of thrusting a flexible sound 
through the hypertrophied coats of this gullet would be slight, 
—that is, the danger of perforation incident to the passing 
of bougies would not be increased, but decreased, by the thick- 
ening and toughening of the cesophageal wall. 

In Fig. 2 is represented a section from a normal area of 
the cesophagus in a case of stricture. The section shown in 
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Fig. 3 is taken from the cesophageal wall in the same case, near 
the site of stenosis. Each section is magnified eighteen diame- 
ters. It will be seen, therefore, that, owing to the muscular 
hypertrophy, the cesophageal wall near the stricture is twice as 
thick as in the normal state. 

In Fig. 4 is shown a section of the same cesophageal wall 
at the site of stricture. The mucosa, as will be observed, has 
been destroyed and removed by the escharotic. This section 
is magnified only eleven diameters, from which it appears that 
the cesophagus even at the site of the stricture with the mucosa 
destroyed is quite twice as thick as in the normal segments. 
It is also somewhat toughened by the presence of scar tissue. 
In Fig. 5 (a section taken from the same cesophagus) may be 
seen large cells with large polar nuclei, Unna’s plasma cells, 
the presence of which indicates the development of new con- 
nective tissue. 

Various transitional forms of young connective-tissue cells 
are abundant in the submucosa above and below the site of 
stenosis. 

To surgeons who have made gastrostomy for the relief 
of the distressing symptoms resulting from cesophageal strict- 
ure, the importance of persistence and patience in the attempt 
to accomplish the re-establishment of the cesophageal lumen by 
direct dilatation will be apparent. Since, in cases of cicatricial 
stricture, the gastrostomy is made with the view of utilizing 
the gastric fistula as an avenue of approach to the stricture for 
the practice of retrograde dilatation, it will be seen that the 
methods of Ssabanajew, Hahn, Frank, Witzel, and De Page, 
with their great advantage, so far as feeding is concerned, of 
providing a valve, are hardly applicable if the stricture is to be 
gradually dilated from below. 

It would likewise be difficult to perform retrograde dila- 
tation through the funnel-like invaginated depression in the 
stomach wall, after the performance of gastrostomy according 
to Stamm, without destroying the adhesions which make the 
Stamm operation efficient, that is to say, repeated stretching of 
the nipple-like invaginated canal would in time cause leakage. 


Fi. Extensive stricture of the cesophagus showing thickening of a@sophageal wall 
throughout the whole length The wall of the sacculated portion showing considerable 
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Section at site of stenosis of cesophagus shown in figure. Mucosa removed by es 
Magnified eleven diameters. The cesophageal wall is here markedly thickened. 
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If a stricture at or near the cardia can be dilated rapidly, com- 
pletely, and safely at one operation, gastrostomy or gastrotomy 
must, it is clear, be regarded as operations distinctly preferable 
to direct dilatation, as they certainly must be in all cases of 
stricture of the cesophagus impassable by direct dilatation and 
in cases in which it is absolutely impossible to nourish the 
patient through a narrow and devious, though perhaps passable, 
canal in the cesophagus. 

An important fact, upon which too much stress cannot be 
placed, is this,—gastrostomy in stricture of the cesophagus is 
only a palliative operation. The stricture still remains to be 
cured, that is, to be dilated or sawed or cut; and in the belief 
that, after all, direct dilatation with the attendant and conse- 
quent pressure absorption, whether induced by sounds, elec- 
trolysis, laminaria pencils, or what not, is at la:t our only 
really curative resource in stricture of the cesophagus, the 
writer submits for consideration photographs and descriptions 
of new instruments for the direct dilatation of cesophageal 
stricture; and, while he certainly does not wish to dogmatize 
upon so important a subject, submits further herewith his belief 
that by their use a certain percentage of so-called impassable 
cicatricial strictures may be entered and dilated, and the use 
of ordinary cesophageal bougies, laminaria pencils, and elec- 
trodes made possible. 

Persistent effort with these instruments has made it pos- 
sible, in several cases of what had been pronounced by surgeons 
of varying skill and experience to be impassable strictures, to 
nourish the patient and cure the stricture without gastrostomy. 

It is very well known that whereas rectal alimentation and 
the use of a hernia pad after simple gastrostomy, as suggested 
by Taylor and others, may give some aid in sustaining the 
declining patient, it cannot be denied that a certain percentage 
of cases operated by simple gastrostomy for retrograde dila- 
tation must succumb at length to starvation in spite of the most 
zealous efforts at maintaining nutrition, for the reason that 
after simple gastrostomy food cannot be easily retained in the 
stomach, but is expelled with each descent of the diaphragm. 


166 JOSEPH RILUS EASTMAN. 


In the writer’s experience, gastrostomy in-cases of cica- 
tricial stricture of the cesophagus has been useful as a step 
towards immediate retrograde dilatation of an impassable 
stricture at or near the cardia, and for the establishment of a 
water-tight valve-closed canal through which the patient may 
be fed while a stricture of the upper or middle portion of the 
cesophagus is being opened by direct dilatation. 

Gastrostomy, as a preliminary step in the application of 
such methods of treatment of gullet stricture as those of 
Ochsner and Abbe, is of course indispensable. 

In children the performance of gastrostomy is not without 
considerable danger, and their nutrition through a gastrostomy 
tube is difficult. 

Contrary to the experience of others, the writer has found 
it easier to dilate cesophageal strictures in infants and small 
children than in larger children and nervous and rebellious 
adults. 

In most cases of cicatricial stricture, a gradual narrowing 
of the dilated segment above the stricture guides the entering 
bougie directly into and through the contracted lumen. It not 
infrequently happens, however, that cicatricial contraction so 
changes the relations that the lumen is not in the centre of the 
hypertrophied mass. Often the passage is not only narrow but 
devious. 

The extent of strictures in the transverse and long diam- 
eter is very variable. Many include the entire periphery of the 
organ, but others take in only part of it. In such strictures as 
obstruct the lumen of the gullet with a large irregular mass 
presenting great dilatation or sacculation above the stenosis, 
or those in which the lumen is displaced from the centre of the 
organ, the passage of instruments, except by chance, is often 
impossible. 

It is in the dilatation of strictures of this sort that a 
malleable or dirigible bougie offers a distinct advantage. 
(Figs. 6 and 7.) The position in the gullet of a hard-rubber 
olivary-bulb dilator attached to a springy whalebone shank 
cannot be controlled by the operator. As will be clear when 
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the shape and relations of the cesophagus are recalled, a bulb 
upon the end of a springy handle must pass along the posterior 
wall of the gullet in the upper segment and then across to the 
anterior surface as the lower extremity is approached. Cra- 
cour’s spiral wire and metal-tip bougie and the English silk- 
web and gum dilators are open to the same objection. 


Fic. 6. 


Illustrating advantage of malleable bougie in stricture of the cesophagus, cicatricial con- 
traction having displaced lumen towards anterior wall. 

The surgeon occasionally encounters stricture of the 
cesophagus from a fold of the mucous membrane. There is 
such a specimen in the museum of the College of Surgeons, 
London. 

Rokitansky (Path. Anat., Vol. ii, page 8) reported cases 
in which the mucosa had been destroyed by the energetic action 
of an escharotic and replaced by fibrous tissue, giving rise to 
peculiar valvular strictures of the cesophagus, somewhat analo- 
gous to those of the bowel consequent on dysentery. 

It is unnecessary to multiply instances of these peculiar 
forms of contraction to show that in certain cases, at any rate, 
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a malleable bougie to which one may give any desirable curve 
and the direction of whose tip may be controlled will serve a 
useful purpose. These bougies are of spiral-wound steel wire, 
filed flat and smooth, and contain a withdrawable soft lead 
core. They are made in various lengths and diameters. 

If a fold of mucosa or a transverse band of scar tissue 
upon the posterior surface of the canal obstruct the passage of 
the instrument, the tip may be curved so that it must pass along 
the anterior surface, and vice versa. The core is so soft as to 
practically eliminate the danger of trauma to the cesophageal 
mucosa or perforation. The malleable core is withdrawable, 
and may easily be removed when the tip of the instrument has 
passed the stricture. The lead core makes it possible to readily 
determine the position of the sound while in the cesophagus by 
the use of the X-ray. The skiagram (Fig. 8) showing the 
metallic dilator occupying the cesophagus was made to deter- 
mine whether the instrument really passed the stricture in this 
case and entered the stomach. Insomuch as it was not possible 
to enter the strictured segment with dilators other than one 
screwed to the butt of a filiform, a question arose as to whether 
the dilator did not merely coil up in the sacculation above the 
stricture. The X-ray promptly cleared up this doubt. This 
could hardly have been decided so easily had the dilator not 
been constructed of metal. 

A large sound of this type may occasionally be readily 
passed through a strictured lumen which does not permit the 
entrance of very small ordinary bougies in skilful hands. 

One of these instruments is shown in Fig. 9. Several 
filiforms, fifteen inches long, of the sort also shown upon this 
plate, are introduced into the cesophagus, some bent, some 
twisted cork-screw-like, some straight. In most cases of strict- 
ure, after to and fro and twisting manipulation of these fili- 
forms, one after another for a longer or shorter time, one will 
slip through the strictured segment. The other filiforms are 
then withdrawn. The spiral-wound flexible metallic bougie 
may then in many cases be introduced by screwing its small 
threaded end to the threaded butt end of the filiform and push- 
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Fic. 8.—Skiagraph showing author's spiral-wound-wire dilator in strictured asophagus 
attached to filiform guide). The picture is taken trom the back, therefore shows liver upon 
the right side. The normal curves of the «esophagus are described by the bougie 
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ing it gently into the cesophagus with or without the lead core, 
according to the resistance offered by the stricture. The fili- 
forms, being soft and flexible, curl up in the stomach with no 
trauma to the gastric mucosa. 

The writer is at present dilating a valve-like stricture 
of the cesophagus in a boy two years of age, in which after 
months of regular dilatation it is not possible to introduce any 
other instrument than one of the kind just described. In this 
case, after manipulation of the filiforms for a few minutes, one 
can always be made to engage the stricture and pass readily 
into the stomach. A relatively large-sized metallic bougie 
attached to the butt end of the filiform will readily follow the 
latter through the cesophagus, the filiform curling up in the 
stomach. 

The shorter and stiffer filiform point shown in Fig. 9 has 
been successfully used to guide the metallic dilator through a 
tight stricture at the level of the diaphragm. In this case a 
gastrostomy and unsuccessful attempt at rapid retrograde dila- 
tation had been made. Under gradual direct dilatation, this 
stricture is yielding. The patient swallows readily fluids and 
semisolids after three months of sounding. In Fig. 9 is shown 
a short hard-rubber tip which may be screwed to the threaded 
hollow end of the metallic bougie when the latter is to be used 
as an ordinary sound. To render the instrument malleable, 
the lead-wire core is introduced. 

The writer has also fashioned a dirigible sound (Fig. 10), 
the distal end and tip of which may be moved at will, while the 
instrument lies in the cesophagus, by the manipulation of an 
adjustment screw at the proximal extremity. This is made of 
two tapering bands of watch-spring steel welded together at 
the distal extremity or point. They are covered by flat wound 
wire. One of these bands is fixed to the handle of the instru- 
ment near the adjustment screw, the other band is attached to 
a half and full-round threaded bar which passes through the 
screw. By manipulation of the adjustment screw, the second 
band can be made to slide along the first, forward or backward, 
so as to move the tip in either of two directions. With this 
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instrument, which is light and quite flexible, it is possible to 
explore the bottom of a sacculation and enter an cesophageal 
lumen which would otherwise be difficult to discover. 

Bulbous sounds for the cesophagus are open to such objec- 
tions as apply to bulbous sounds generally. Like the urethral 
“ bougie-a-boule,”’ they are useful in locating strictures, but 
are of little value as dilators. It is almost impossible to cause 
a bulb to lie in the grasp of a small stricture. It may be brought 
without difficulty to the proximal margin, and may be pushed 
to the distal side, but is only with great difficulty held in the 
contracted s¢gment. It is not easy to secure with them the 
absorption produced by continued gentle pressure. 

The swallowing of weak cocaine or adrenalin solution will 
usually, by virtue of the vascular depletion produced by those 
agents, facilitate the introduction of any cesophageal sound. 
The cocaine solution will also in most cases relieve nausea and 
prevent spasmodic and violent reversed peristaltic efforts, which 
may render the passage of instruments wellnigh impossible 
in an otherwise passable stricture. The local anesthesia is 
also, for obvious reasons, of considerable value, especially in 
children. 

We are generally advised to incline the head of the patient 
backward before introducing a sound. The writer has found 
it distinctly advantageous to enter the cesophagus with the head 
tilted forward. The tissues of the neck are more relaxed in 
the latter position. 

Not all of the varieties of cesophageal stricture may be 
successfully treated by dilatation; yet it is doubtful whether 
the sound is not useful at some time in every case of cicatricial 
stricture. 


DIVERTICULA OF THE CSOPHAGUS. 
WITH THE REPORT OF A CASE. 


BY ALBERT EDWARD HALSTEAD, M.D., 
OF CHICAGO, 


Professor of Surgery, Chicago Policlinic; Attending Surgeon to the Cook County and 
St. Luke’s Hospitals. 


THE term diverticulum is properly applied only to a cir- 
cumscribed pouch-like protrusion or bulging involving a limited 
part of the circumference of the cesophagus, and should not 
include sacculated dilatation of the whole tube that occurs above 
strictures or from paralysis of its muscular wall. Neither 
should abscess cavities communicating with the lumen by fistu- 
lous tracts, nor defects in the wall from ulceration and cicatriza- 
tion, which permit of slight sacculation of the cesophagus, be 
included under this head. The characteristic features of a true 
diverticulum are that they are sharply defined, pouch-like pro- 
trusions of the cesophageal wall, lined with a normal or but 
slightly altered mucous membrane. Ulceration of the inner 
surface of the pouch is but rarely found. As a result of long- 
continued irritation from imprisoned foreign matter, degenera- 
tive changes with papillary or carcinomatous outgrowths some- 
times occur. 

As there is no sharp line of demarcation between the 
pharynx and the cesophagus, it would not be possible to con- 
sider diverticula of the cesophagus without discussing those of 
the pharynx. Among the cases reported in the older literature, 
many that would now be classed as pharyngeal were described 
as belonging to the cesophagus. This was in part due to the in- 
accuracy of the observer, and in part to the uncertainty as to 
what constitutes the lower limits of the pharynx. Again, by 
far the greater number of diverticula have their point of origin 
at the junction of the pharynx and cesophagus, and may with 
propriety be considered as belonging to both. 
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The difficulty in determining whether these border-line 
cases properly belonged to the pharynx or cesophagus led Starck 
to group them as pharyngo-cesophageal, and Rosenthal as 
“ Grenz”’ diverticula. The anatomical landmarks by which the 
pharyngo-cesophageal junction may be determined are still a 
matter of dispute. The older writers were satisfied to consider 
the point at which the respiratory and alimentary tracts be- 
came distinct as indicating the beginning of the cesophagus. 
Others consider that the characteristic arrangement of the mus- 
culature, the inner circular and the external longitudinal layers, 
indicate the termination of the pharynx and the beginning of 
the cesophagus. By some the smallest part of the tube is consid- 
ered the point of division. At the present time, most writers fix 
the upper limit of the cesophagus at a point corresponding to 
the lower border of the cricoid cartilage. As all of these are sub- 
ject to considerable variation, it is therefore difficult, except- 
ing after the most painstaking investigation, to determine the 
starting-point of some diverticula. For all practical purposes, 
the pharyngo-cesophageal junction may be considered as on a 
level with the lower border of the cricoid cartilage. This point 
will also in most cases mark the narrowest part of the tube. 
In children the upper limit of the cesophagus is slightly above 
this, while in the aged the cesophagus may be dragged down so 
that it is considerably below the cricoid cartilage. 

The history of diverticula of the cesophagus dates from 
the publication of a paper by Mondiere,! in which we find the 
first accurate description of this condition. 

Following this publication, Rokitansky, in 1840, classified 
them from an etiological stand-point into two groups. First, 
those that are due to traction from without exerted upon a 
portion of the cesophageal wall; and, second, those that result 
from pressure from within. The first group he called traction 
and the second pulsion or pressure diverticula. This classifica- 
tion has been followed by all writers since his time, and his 
work, dealing mostly with the first group, has up to the present 
time constituted our chief source of knowledge of traction diver- 
ticula. Zenker? was the next to bring this subject into promi- 
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nence. His contribution, based upon the study of thirty-four 
cases, of which twenty-two had come to autopsy, constitutes 
a fountain from which all subsequent writers have freely drawn. 
In this masterly work we find the first careful study of the 
pathogenesis and symptomatology and clinical significance of 
pressure diverticula. 

Since the publication of Zenker’s work many contributions 
to this subject have appeared. The most important of these 
are the theses of Oekonomides,* Starck,* and Rosenthal.> The 
latter is by far the most complete contribution to this subject 
that has appeared since Zenker’s work was given to the pro- 
fession. 

Following the classification of Rokitansky, Zenker de- 
scribed but two groups: Traction and pressure diverticula. A 
third distinct and important group has been added by Oekono- 
mides,—the traction-pressure diverticula. In this form we 
have a traction diverticulum enlarged by pressure from food 
accumulating within its cavity, causing it to acquire a patho- 
logic importance equal to the pressure diverticulum described 
by Zenker. 

Little importance is ascribed by Rokitansky, Zenker, and 
their followers to traction divérticula. In most cases they 
seem to cause no symptoms during life by which they can be 


recognized, and are only rarely found post-mortem. A more 
careful examination of the cesophagus would undoubtedly 
show them to be more common than the autopsy reports of the 
past would indicate. Traction diverticula are generally the 
result of traction made by the shrinkage of scar tissue that is 
attached to the cesophagus. The contraction commonly follows 
an inflammation originating in a bronchial lymph gland at or 
near the bifurcation of the trachea. It may also be the result 
of an inflammation spreading from the pleura or pericardium 
to the cesophagus and its surrounding areolar tissue, or through 
the pleuro-cesophageal muscle of Hyrtl. This mode of origin 
explains their situation on the anterior wall of the cesophagus, 
and also their frequency in children and in tubercular subjects. 
They are generally small funnel-shaped recesses, having for 
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their wall either all of the tunics of the cesophagus or its mucous 
membrane alone. Their direction is, according to Zenker, 
mostly horizontal or oblique, with the orifice of the pouch 
directed downward. The direction of the lumen of the sac, 
with the slight chance afforded for arrest and retention of food 
particles, explains the absence of the clinical symptoms common 
in pressure diverticula. 

In a case reported by Chiari,® a traction diverticulum de- 
veloped from contraction of the scar tissue connecting a degen- 
erated goitre with the cesophagus. A few cases undoubtedly 
have been observed where no scar tissue or evidence of an 
antecedent inflammation could be demonstrated. These are 
to be explained by the presence of the tracheo-cesophageal and 
pleuro-cesophageal muscle, that binds together the cesophagus 
and trachea and the cesophagus and pleura. ‘The presence of 
this muscle with unequal displacement of the trachea and 
cesophagus could, by producing traction upon the cesophagus, 
cause a diverticulum at its point of attachment. Inflammatory 
processes, spreading from the trachea, bronchi, or the pleura, 
to these muscles, may also from subsequent contraction be the 
cause of a diverticulum, as was shown by two specimens exam- 
ined in serial sections by Riebold.* Although traction diver- 
ticula are generally regarded as of slight importance, they may 
by perforation of the diverticular wall become a serious menace 
to life. Rokitansky recognized this danger, and reported a fatal 
case of perforation of a diverticulum. When perforation 
occurs, it is either from a sharp foreign body lodged within or 
through ulceration from pressure or retained food. A case is 
reported by Coester,* where the sac was penetrated by a sharp 
spicule of bone which entered the vena cava and caused a fatal 
hemorrhage. Other cases are reported in which the aorta 
and vena cava have been injured by sharp bodies lodged in a 
diverticulum. Zenker reports two cases, one of his own and 
one of Merkle’s, in which sudden death was caused by pene- 
tration of the pulmonary artery by sharp pieces of bone that 
had lodged in a traction diverticulum. Death may also be the 
result of perforation of a diverticulum with subsequent infec- 
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tion of the mediastinum, pleura, or pericardium. In fact, when 
death results from the presence of a traction diverticulum, it is 
generally from infection of the mediastinum or from a gan- 
grenous pneumonia. Occasionally a bronchus is perforated, 
causing a fatal septic bronchitis. Zenker mentions a case of a 
woman sixty-six years of age who died of an obscure disease. 
The autopsy revealed a double gangrenous pneumonia, with a 
perforation of the right bronchus, communicating with an 
abscess of the mediastinum, into which, on the opposite side, 
opened the diverticulum of the cesophagus. 

Aside from the dangers incident to perforation of a trac- 
tion diverticulum, in a few cases they become of great clinical 
importance by being converted into pressure diverticula from 
the arrest of food particles and the consequent distention of the 
sac from pressure and traction. This occurred in eight of 133 
cases of traction diverticulum, according to Rosenthal. To this 
group Oekonomides has given the name of traction-pulsion 
diverticula. They are situated, as are traction diverticula, on 
the anterior wall of the cesophagus, and generally near the 
bifurcation of the trachea. Unlike the latter, however, they 
are of the greatest clinical importance, and give rise to symp- 
toms quite as distinct, when of the same size, as those that are 
primarily caused by pressure. Of this group Rosenthal was 
able to find nine cases reported in the literature, the first being 
by Tiedemann, in 1875. In three of these the sac was of large 
size, from four to seven centimetres in depth, and pear- or egg- 
shaped, resembling in structure pulsion diverticula. In one 
(Tetans ®) the orifice of the sac was three and one-half centi- 
metres below the cricoid cartilage, and in a second the fundus 
was found the same distance above the cardia. 

Traction diverticula which are always of small size cause 
no symptoms during life by which they may be recognized. 
Difficulty or delay in swallowing granular foods, such as rice 
or corn, may be sufficient to attract attention, according to 
Tiedemann.!® If the sac causes the arrest of food, it soon be- 
comes enlarged, and is then a traction-pulsion diverticulum 
with the symptoms in the main of a pulsion diverticulum. Dys- 
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phagia, however, has not been an early symptom in the cases 
reported. In the case of Scherpenburg,'! pressure of the sac 
upon the left subclavian produced a change in the volume of 
the left radial pulse. Regurgitation, vomiting, dyspnoea, and 
pain from pressure when the diverticulum is filled are symp- 
toms common to this group and to pressure diverticula. Death 
| from inanition is almost a constant termination in traction- 
| pulsion diverticula. Relief from surgical procedures is impos- 
sible on account of the deep location of the sac. 

Pressure or pulsion diverticula, unlike those caused by 
traction, always produce symptoms by which they may be rec- 
ognized during life. Although not so common as the latter, 
they are of far greater interest to the practitioner. First, be- 
cause of the difficulty encountered in making a correct diagno- 
sis, and, second, because the condition, if not relieved by surgi- 
cal means, will ultimately destroy the life of the patient. Of 
the twenty-seven cases reported by Zenker, in which the diagno- 
sis was verified by autopsy, thirteen died from starvation and 
eight from intercurrent diseases, superinduced by the diver- 
ticulum. In six the cause of death was not mentioned in the 
report. 

For convenience of description, and because of the differ- 
ence in the clinical importance, mode of development, and varia- 
tion in the symptoms produced, pressure diverticula may be 
grouped into 

1. Those of the pharynx proper. 

2. Those at the pharyngo-cesophageal junction, the border- 
line cases, or Grenz diverticula of Rosenthal. 

3. Diverticula having their origin in the middle third of 
the cesophagus somewhere near the bifurcation of the trachea, 
and mostly just above the left bronchus. This is the epibron- 
chial group of Leutgert.’? 

4. The deep-seated diverticula; those in which the origin 
is below the level of the left bronchus, with fundus a variable | 
distance above, but usually near, the diaphragm. These have 
been termed epiphrenal diverticula, because most of them are 
given off from the cesophagus a short distance above the dia- 
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phragm with the fundus of the pouch resting upon it. These 
diverticula of the first group are found mostly on the lateral 
wall of the pharynx and rarely on the posterior median aspect, 
as are those of the pharyngo-cesophageal junction. Most lat- 
eral pharyngeal diverticula are congenital, probably originating 
from the remains of the third and fourth branchial clefts, the 
starting-point being an incomplete internal branchial fistula that 
has from pressure from within gradually dilated and assumed 
the characteristic shape of a diverticulum. Koenig and Es- 
march considered this to be the mode of origin of all diverticula 
of the pharynx and also of the pharyngo-cesophageal region. 
While the possibility of an internal fistula offers a plausible ex- 
planation of the first group, it must be admitted that it has never 
been conclusively demonstrated by dissection. In these cases 
in which the symptoms of a diverticulum date from early child- 
hood, it is possible that the presence of a congenital defect will 
explain their early onset. This defect may be either an internal 
branchial fistula or a congenital pouch-like recess in the postero- 
lateral pharyngeal wall, such as occur normally in certain 
lower animals; e.g., the pig, camel, and elephant. Congenital 
stenosis of the cesophagus may also be the cause of the early 
symptoms, and may be an important factor in causation of a 
diverticulum. 

In the case reported by Heusenger,’* in which the symp- 
toms began in early childhood, the position of the sac would 
make it appear as if the diverticulum originated in a branchial 
fistula. In this case the patient, a man aged sixty-seven years, 
had suffered from earliest childhood from dysphagia and regur- 
gitation of food. On examination, no difficulty was found in 
passing a sound into the stomach. ‘The finger could be passed 
into a sac which lay to the right of the base of the tongue, and 
which contained a large quantity of mucus and remains of food 
taken some days before. By pressure upon the lateral walls of 
the pharynx, the pouch could be emptied. Another case similar 
to this in which the symptoms began in early life is reported by 
Bartelt.1* This case, although reported as a diverticulum of 
the cesophagus, probably was of pharyngeal origin. 
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Trauma, causing a weakening or rupture of the muscular 
wall of the pharynx, may be an important factor in the develop- 
ment of a diverticulum. In the case reported by Klose and 
Paul,’® injury to the pharynx by a fish-bone which lodged in 
the throat was considered by them to be the cause of the diver- 
ticulum. In this case the fundus of the sac lay four centimetres 
under the isthmus of the fauces on a level with the cricoid car- 
tilage. The orifice was one and one-half inches higher behind 
the isthmus. The capacity of the diverticulum was about four 
drachms. Although the symptoms characteristic of a diver- 
ticulum dated from the time of injury in this case, their rela- 
tion to the accident might be explained by assuming that a 
diverticulum or a congenital malformation existed at the time, 
and that the foreign body lodged within the cavity had first 
directed attention to its presence. 

Excessive pressure within the pharynx from long- 
continued blowing on wind instruments, or from shouting, may, 
in case the pharyngeal wall is weakened from previous disease, 
cause a dilatation of a part of the pharynx that later, from 
accumulation of food, becomes a diverticulum. In others the 
pressure may cause a separation of the fibres of the pharyngeal 
muscles, and a hernia of the mucous membrane may result, 
which subsequently, from retention of food, may become a pul- 
sion diverticulum. In a case reported by Wheeler,’® an officer, 
after an attack of erysipelas which involved the throat, gradu- 
ally developed a tumor on the right side of the neck under the 
sternomastoid muscle, which increased in size when the pressure 
within the pharynx was increased, as in shouting. The voice 
was hoarse and uneven, and cough was troublesome. The 
patient was operated upon, and the sac, which was of mucous 
membrane alone and which pressed upon the right recurrent 
laryngeal nerve, was excised and the pharynx closed. Recov- 
ery with complete control of the voice followed. 

The symptoms occasioned by lateral pharyngeal are on the 
whole similar to those of pulsion diverticula of the cesophagus. 
Dysphagia, however, is not so constant nor so troublesome as 
in the latter. Cough and dyspnoea from the contents of the 
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sac escaping into the air-passages, and from pressure upon the 
larynx, or upon the recurrent laryngeal nerve, have been the 
most. characteristic symptoms in the cases reported. As a rule, 
the diverticulum does not obstruct the cesophagus to any con- 
siderable degree, and therefore the patient does not suffer from 
inanition, as in cesophageal diverticula. 

Pharyngo-cesophageal pulsion diverticula are the most 
common as well as the most important from a pathologic and 
clinical stand-point. The etiology of many is yet unsolved. 
They develop exclusively in the median line posteriorly. At 
times from traction, as the sac grows larger and is compressed 
against the vertebral column, they are dragged to one side, usu- 
ally to the left, the fundus being in relation to the lateral wall 
of the cesophagus. In the course of development of the pouch, 
the cesophagus is also displaced, so that the axis of the pharynx 
and the orifice of the diverticulum are in a line, permitting easy 
entrance of food into the sac and obstructing the lumen of the 
cesophagus. ‘Their point of origin corresponds to a triangular 
space just below the inferior constrictor, where, by the separa- 
tion of the longitudinal muscular bands of the cesophagus and 
the absence of circular muscular fibres, there is normally a defect 
in the muscular wall of the cesophagus. This point of least 
resistance in the cesophagus has been called the Lainer-Hacker- 
mann'* point. It is here that the separation of the muscular 
fibres takes place with the greatest ease. Above this the inter- 
lacing fibres of the superior constrictor and below the circular, 
inner, and the longitudinal outer muscular layers are capable of 
withstanding pressure from within. At this point the cesopha- 
gus is also narrowest and fixed in front by its relation to the 
cartilaginous larynx, so that any increase in pressure within its 
lumen must unequally distend its posterior wall. In case of 
arrest of an unusually large bolus of food or of a foreign body, 
it is this weak point that bears the impact. It is thus readily 
seen that a foreign body lodged here may separate the muscular 
fibres and produce a hernia of the mucous membrane, which 
later develops into a diverticulum. A number of cases are 
reported where the symptoms of a diverticulum followed close 
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upon the arrest of a foreign body, such as a piece of bone, in 
this part of the esophagus. Aside from injuries from ingestion 
of large masses of food or a hard foreign substance, it is possible 
for lesions of the muscular wall of the cesophagus from trauma 
from without to be the immediate cause of diverticulum. A 
case of this kind is reported by Freiberg.’* The patient, an 
officer, was thrown from his horse during some military ma- 
noeuvres and sustained an injury to the head, from which he 
remained unconscious for twenty-four hours. After regaining 
consciousness, a swelling was observed between the trachea 
and the sternomastoid muscle. He immediately complained of 
dysphagia, which gradually increased with the onset of other 
symptoms of a diverticulum, although the swelling disappeared. 
The symptoms of obstruction continued until death from inani- 
tion took place. Asa result of the accident, a laceration of the 
wall of the cesophagus had occurred, which was immediately 
followed by the development of a pressure diverticulum. 

A case similar to Freiberg’s has recently been reported by 
Schlesinger.’® In this the patient, a male of sixty-seven years, 
fell from a scaffolding fifteen years before he presented himself 
for examination. Immediately after the accident he experienced 
difficulty in swallowing, which later became serious. U£soph- 
agoscopic examination showed the sac twenty-three centi- 
metres from the incisor teeth. Measurements of the contents 
of the sac showed its capacity approximately 250 centimetres. 
The patient subsequently died from an acute pneumonia. 
Autopsy showed that the diverticulum had its origin at the pha- 
ryngo-cesophageal junction, and that its orifice was dragged 
downward two and one-half centimetres below the cricoid carti- 
lage, and was seventeen and one-half centimetres from the line 
of the teeth. The sac measured six centimetres in both its ver- 
tical and transverse diameters. Its inner surface was somewhat 
eroded, and at one point a small warty excrescence was found, 
which, on histologic examination, proved to be carcinoma. 
Schlesinger considers that the fall caused a rupture of the 
cesophagus. This view is supported by the occurrence of a 
slight hemorrhage at the time of the injury. 
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Cicatricial stricture of the cesophagus, although but rarely 
associated with diverticula, yet occasionally bears a causal rela- 
tion to this condition, as is shown by a few recorded cases. One 
of this kind is reported by Nicoladoni.2° A child of eight had 
two years before swallowed a solution of caustic soda which 
caused a stenosis of the cesophagus. Shortly afterwards the 
characteristic symptoms of a diverticulum developed. To per- 
mit feeding, the cesophagus was opened by lateral incision and 
a tube introduced into the stomach. The patient died eight days 
later of bronchopneumonia. The autopsy showed a cicatricial 
stricture of the cesophagus just below the cricoid cartilage. Im- 
mediately above the stricture the cesophagus was dilated, and 
from the posterior lateral wall a typical diverticulum was given 
off. A similar case was reported by Braun.?? 

Congenital strictures of the cesophagus when found are 
often situated at the upper limit of the cesophagus. When the 
symptoms of a diverticulum of this region date from early child- 
hood, the presence of a congenital narrowing of the cesophagus 
offers the most rational explanation of their origin. An inter- 
esting case of a diverticulum that was situated immediately 
above a non-traumatic stricture is reported by Richardson.?? 
In this a typical pulsion diverticulum, the size of a hen’s egg, 
was found above a stricture of the upper part of the cesophagus, 
that had narrowed its lumen until it had the diameter of a 
lead-pencil. The mucous membrane appeared thickened and 
granular, but showed no scar tissue nor ulceration. The mus- 
cular wall of the cesophagus at the site of the stricture remained 
unchanged. The normal character of the tissue at the point of 
stricture would point to a congenital origin. Cases in which 
a diverticulum was found above a congenital stricture, and 
which from the description would appear to be similar to Rich- 
ardson’s case, are reported by Cassan ?3 and by Bauernfeind.** 
In the latter a stricture that admitted a sound only six milli- 
metres in diameter was found at the level of the first tracheal 
ring. The absence of scar tissue and infiltration proved it to be 
of other than inflammatory origin. Above this constriction a 
sharply defined sacculation, three and one-half centimetres deep, 
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was found. In Cassan’s case difficulty in swallowing dated 
from early childhood. This, with the absence of cicatricial 
tissue, proved the stricture to be congenital. 

Diverticula situated between the pharyngo-cesophageal 
junction and the upper border of the sternum are rare, and are 
probably all of the traction-pulsion group, which have already 
been considered. Below this, at the level of the left bronchus, 
there occur occasionally diverticula which are etiologically dis- 
tinct from the pulsion diverticula of Zenker. These are the 
epibronchial diverticula of Leutgert. He considers that the ana- 
tomical relations of the cesophagus and left bronchus at this 
point explain their origin, and also determine the frequency of 
the development of carcinoma in this part of the cesophagus. 
On examining the cesophagus when removed with the lungs and 
bronchi intact, Leutgert found that the left bronchus, where it 
crossed the cesophagus, caused a distinct bulging-in of the ante- 
rior cesophageal wall. Above this there is a more or less distinct 
recess, varying in different specimens from a slight depression 
to a pocket deep enough to contain the tip of the index-finger. 
In children this was not found. He believes the obstruction 
caused by the left bronchus to be sufficient to temporarily arrest 
the food, which, under certain conditions, such as the presence 
of an abnormally large bolus, may deepen this epibronchial 
pocket, and thus cause a diverticulum. 

Diverticula of the lower third of the cesophagus are mostly 
situated just above the diaphragm, and for this reason have 
been termed epiphrenal. The etiology of this group is not yet 
clear. Some of them at least are traction-pulsion diverticula, 
although there are but few glands in close relation to this part 
of the cesophagus. In the cases reported, the diverticula were 
mostly found given off from the lateral or anterior wall of the 
cesophagus, differing in this respect from those higher up. 
Tetans describes a case in which the fundus of the sac reached 
to within a few centimetres of the cardia. In the neighborhood 
of the diverticulum were found pigmented lymph glands, but 
no cicatricial tissue connecting them with the diverticulum. He 
regards the diverticulum as belonging to the traction-pulsion 
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group. A deep-seated diverticulum of the anterior wall of the 
cesophagus is described by Oekonomides. At the autopsy of a 
woman who died at the age of eighty-three, a diverticulum the 
size of a small apple was found, eight and one-half centimetres 
above the cardia, anterior and somewhat to the right of the 
cesophagus. The sac contained no muscular fibres, and was lined 
with normal mucous membrane. The absence of fibrous tissue 
or degenerated glands led to the belief that this was primarily 
a pressure diverticulum. No explanation of its origin was 
given. 

Besides the traction-pulsion diverticula of the lower part of 
the cesophagus, there are a few that are probably due to a con- 
striction of the cesophagus at a point where it passes through 
the diaphragm. This constriction may be a cicatricial stenosis 
of the cesophagus, or may be due to a congenitally narrow open- 
ing in the diaphragm. 

The appearance of a typical pressure diverticulum, as found 
at the pharyngo-cesophageal junction, is that of a sharply de- 
fined protrusion of a portion of the wall of the cesophagus. The 
size varies from a pea to that of a pear. They are pear-shaped 
or cylindrical, with an orifice considerably smaller than the 
circumference of the sac. The larger ones have a thick wall 
resembling on superficial examination the wall of the cesopha- 
gus. In the smaller ones the structure is that of a thin trans- 
lucent pouch. In none of the typical pulsion diverticula do we 
find a complete muscular layer. The sac, even in the largest, is 
made up of mucous membrane covered by a layer of connective 
tissue. Near the neck of the sac there are found muscular 
bands which have been drawn down from the lower fibres of 
the inferior constrictor. Diverticula of the lower end of the 
cesophagus do not contain any muscular tissue. Those of the 
pharynx and the traction-pulsion diverticula may have a com- 
plete muscular layer. The mucous membrane rarely ulcerates, 
but frequently is thickened from papillary hypertrophy of sub- 
mucose. Long-continued mechanical and chemical irritation, 
resulting from the retained ingesta, is sufficient to cause pri- 
mary carcinoma of the diverticular wall. Cases in which carci- 
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noma was found are reported by Riebold, Quinset, and 
Grashius. 

The symptoms occasioned by diverticula of the cesophagus 
are generally identical in the beginning with those of a gradu- 
ally increasing stenosis which, at times. extends over a number 
of years. Most of those described have been in persons of 
advanced years, generally over fifty. In those in whom the 
dysphagia dated from early life, congenital stenosis probably 
occasioned the first symptom, to which later were superadded 
those of diverticulum. In Rokitansky’s*5 case, in which the 
symptoms lasted for forty-nine years, the early difficulty in 
swallowing was probably due to an obstruction caused by the 
pressure exerted by a goitre. In the development of the diver- 
ticulum, as soon as the bulging mucous membrane is enlarged, 
so that a distinct sex is formed, the ingesta entering with each 
act of swallowing will be longer and longer detained, since the 
sac, being formed of mucous membrane alone, has no power 
of emptying itself, and will gradually enlarge from the pressure 
from within. The symptoms at first are usually only those of 
a slight stenosis. The more severe and characteristic symptoms 
begin when the sac is of sufficient size when full to compress 
the cesophagus and occlude its lumen, or by its weight to change 
the direction of the axis of the cesophagus, so that the orifice 
of the diverticulum is in direct line with the axis of the pharynx. 
The diverticulum now becomes filled at the beginning of a meal 
and compresses the cesophagus, preventing any food entering 
the stomach. Anything taken after this lodges in the pharynx 
and is soon thrown out again. In some cases, in the early 
stage of development, if the sac becomes filled, the food subse- 
quently taken passes into the stomach unhindered. That con- 
tained in the sac is later ejected, establishing a condition simu- 
lating rumination. This symptom is quite characteristic of a 
diverticulum, although it also occurs in diffuse dilatation of the 
cesophagus. 

In a case reported by Neukirch,?® the patient was able to 
take food only when in the reclining position. In other cases 
the food lodged in the sac may remain many hours or days, 
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and can only be removed by pressure upon the neck or by con- 
traction of the muscles of the neck, or by the act of vomiting. 
In case of deep-seated diverticula, food taken several days 
previously may be ejected from the sac, while that taken in 
the interval is not returned. The food which is ejected from 
the diverticulum is mixed with mucus and softened, but is never 
digested, nor does it contain any of the juices of the stomach. 

In diverticula of the upper end of the cesophagus the 
sac, which nearly constantly contains mucus and food débris, 
empties itself partially or wholly when the patient assumes the 
reclining position. The semifluid contents escape into the air- 
passages and bring on severe attacks of coughing or dyspneea. 
A patient suffering from a diverticulum in this part of the 
cesophagus soon learns that in order to secure rest he must 
empty the sac before going to bed. 

Pain after eating is usually a symptom if the diverticulum 
is of sufficient size to cause obstruction by pressure. This pain 
usually continues until the sac is empty. It is deep-seated and 
retrosternal. In a case of diverticulum of the lower end of the 
cesophagus reported by Jung,?* the patient suffered from vio- 
lent colicky pains in the epigastrium immediately after taking 
food of any kind. These pains were at first relieved by vomit- 
ing, but later were not. Pain of this character is more signifi- 
cant of spasm of the cardia than of a diverticulum. It must, 
however, be borne in mind that some deep-seated diverticula 
are associated with dilatation of the cesophagus and spasm of 
the cardia. This second case reported by Jung, in which a 
violent cramp-like pain was also a prominent symptom, would 
appear to be of this nature. In diverticulum of the cervical 
portion of the cesophagus a diffuse or circumscribed tumor of 
the neck, perceptible by inspection or palpation, may be an objec- 
tive sign that permits of a positive diagnosis. Pressure upon 
this tumor will force food from the sac into the mouth and 
will cause the tumor to disappear. In cases where no tumor 
is recognized, pressure upon the neck behind the sternomastoid 
may empty the diverticulum and force its contents into the 
mouth. 
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The diagnosis of diverticulum of the cesophagus is based 
mostly upon the clinical history, the subjective symptoms above 
mentioned, and upon the evidence obtained by the use of the 
sound. The skiagraph may be employed with positive results 
in a few cases by filling the sac with bismuth mixture, or by 
introducing a metallic sound or rubber tube filled with shot. 
By this means the depth and position of the sac may be ascer- 
tained, which is of importance in deciding upon the advisability 
of an operation. In a diverticulum high up in the cesophagus, 
and in diverticula of the pharynx, the use of the cesophagoscope 
gives positive findings. In the deep-seated diverticula its value 
in making a diagnosis is slight. Transillumination has also 
been employed, but with limited success. In the sound we have 
a means of examination. if properly employed, that will permit 
of a nearly certain diagnosis. In many cases upon attempting 
to pass a moderate-sized or small sound we find it meets with 
an obstruction which first appears to occlude completely the 
cesophagus. Often in changing the position of the patient, as 
by throwing the head far back or to one side, the obstruction 
is easily overcome, and the sound passes into the stomach un- 
hindered. In other cases, as in ours, we may not be able to pass 
a small or moderate-sized sound, while a large-sized sound will 
easily slip through. In still another class of cases, at certain 
times all sizes may be passed with ease, while at other times 
neither large nor small sounds can be introduced. 

Rumpel ** has made use of two stomach-tubes to differen- 
tiate between diverticulum and dilatation. This method, as 
improved by Jung, offers the best means, when carefully em- 
ployed, of recognizing diverticula, particularly those of the lower 
end of the cesophagus. Rumpel employed two tubes,—one, with 
numerous perforations in its lower end, is passed directly into 
the stomach; the other, with but a single opening at the end, 
into the cesophagus above the cardia. Water, if poured through 
the second tube, will run down into the stomach through the 
opening in the first in case of dilatation. If a diverticulum 
exists, it will first be filled; and if the overflow will reach the 
stomach, the contents of the diverticulum can be returned to 
the second tube and measured. 
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The chief obstacle to this procedure is the introduction of 
the first tube into the stomach. In some cases of diverticula 
this is impossible, and in extreme cases of dilatation it is fre- 
quently difficult. Jung employs two tubes in the same manner 
as Rumpel. In addition, he introduces a third smaller tube, 
with only two perforations at the end, through the first or 
stomach-tube. By this means he is able to aspirate the fluid 
from the stomach, which gives positive information as to the 
position of the tube. With Rumpel’s perforated tubes alone 
no fluid can be withdrawn from the stomach, thus making it 
impossible to ascertain definitely if the stomach has been en- 
tered. By allowing clear water to pass into the stomach through 
the first tube and a colored solution through the second, and by 
having the water returned unmixed with the colored solution 
from the inner or third tube, a positive diagnosis of diverticu- 
lum can be made, and dilatation of the cesophagus with or with- 
out cardia spasm can be excluded. 

In non-malignant stricture of the cesophagus, if a sound 
be passed into the strictured zone, no mobility of the sound is 
possible; while in a diverticulum, if the sound be passed into 
the sac, although it cannot be pushed farther down, a consider- 
able degree of lateral mobility is possible. This procedure is 
sufficient to differentiate simple stricture from diverticula. 

The treatment of cesophageal diverticula may be either 
non-operative or operative. Of the latter, we have the pallia- 
tive and the radical operations. The first case in which sys- 
tematic efforts were made to cure the patient was treated by 
Dendy,?* who attempted to obliterate the sac by injecting into 
it a strong solution of nitrate of silver. This proved disastrous, 
and has not since been attempted. In the persistent use of the 
sound- and stomach-tubes, we have the only means of palliative 
treatment worth considering. This method has, with more 
Bruns,*? and 


or less success, been practised by Berkhans,*° 


Schede.** In Berkhans’s case the patient remained compara- 
tively well for nineteen years. Neukirch was able to feed his 
patient through the stomach-tube by placing him on the right 
side in a reclining position. After the use of sounds and tube 
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for some time, the symptoms greatly improved. Waldenberg ** 
and Schede employed a faradic current applied to the cesopha- 
gus near the orifice of the sac and to the diverticular wall, with 
improvement in the general condition of the patient and diminu- 
tion in the size of the sac. In Schede’s case the sac shortened 
three centimetres in four years. Although temporary relief 
may be had in a few cases by the use of the sound, this method 
of treatment is not free from danger, and can be employed only 
in a few cases, because of the difficulty in introducing the 
sound. The chief danger is perforation, which can readily 
occur, owing to the extremely thin wall of the sac and to the 
act of vomiting which the presence of the sound may excite. 
A fatal perforation from the use of the sound occurred in the 
practice of Bruns. | 

The palliative operation of gastrostomy designed to relieve 
the symptoms, or rather to prevent death from starvation, was 
first practised in 1877 by Shonborn.** The same method was 
employed by Whitehead,*° Koenig,®® and Chavasse.** This 
operation is only indicated where there is no possibility of re- 
moving the sac, as in deep-seated diverticula, or where the 
patient’s condition is such as to preclude the possibility of a 
successful radical operation. 

The method of treatment of diverticula by excision of the 
sac was first suggested by Kluge ** in 1864. The first to 
attempt removal of the sac was Nicoladoni. He did not suc- 
ceed, but opened the sac and sutured it to the skin. Death from 
pneumonia followed on the eighth day. Bergmann *® in 1890 
performed the first successful excision of the sac. In Igoo 
Veiel *° was able to collect twenty-three cases operated on, in- 
cluding one of his own. Of these five died and eighteen recov- 
ered. The causes of death assigned were suppression of urine, 
diarrhoea, bronchopneumonia, and erosion of the superior thy- 
roid artery. In one case the autopsy did not reveal the cause 
of death. 

The technique of the operation for incision of the sac is, 
with slight modifications, the one first suggested by Ham- 
burger *? in 1871, several years before the first operation was 
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performed. In all of the cases operated on a skin incision was 
made along the anterior border of the sternomastoid muscle; 
by dull dissection the cesophagus is reached. No vessels of 
any importance are encountered excepting the superior thyroid 
vein. In one case the superior and second inferior thyroid 
arteries were ligated. The normal thyroid gland can be drawn 
aside and is not in the way. Ina case in which the thyroid was 
enlarged, Bruns found it necessary to remove the lateral lobe 
in order to reach the diverticulum. The sac has been removed 
both by cutting and by thermocautery. The latter method has 
not given good results. The necrosis following its use prevents 
speedy union of the cut edges. The most important step in the 
operation is the closure of the opening in the cesophagus. At 
the present time nearly all operators advocate the immediate 
closure of the opening by sutures, although Bergmann believes 
it scarcely possible to secure primary union. 

Various methods of suturing the cesophageal opening have 
been employed. It would appear that the most satisfactory 
result would be obtained by first passing around the neck of the 
sac a purse-string suture. Second, distal to this temporary 
ligature of the neck of the sac. Third, abscission of the sac 
beyond the ligature. Fourth, invagination of the stump, and 
tving the purse-string suture. Fifth, suture of the neck of the 
sac with catgut, using the Lembert suture. Sixth, closing the 
defects in the muscular wall of the cesophagus by suture, pre- 
ferably of silk. 

Berger *? only partially closed the opening by suture and 
introduced a stomach-tube. This procedure is not to be consid- 
ered, as the presence of the tube in the cesophagus induces vom- 
iting and subsequent leakage, with certain infection of the 
wound. Several operators, among them Richardson, Bruns, 
and Kocher,** have succeeded in obtaining primary union of the 
whole operation wound. In two cases a preliminary gastros- 
tomy has been performed in order to nourish the patient during 
the course of the healing of the wound. Girard,** in 1895, 
devised an operation for the radical cure of diverticulum of the 
cesophagus by invaginating the sac into the cesophagus and 
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closing the defect in the muscular wall of the cesophagus by 
suturing. He operated on two patients by this method. In one 
the result was ideal; in the other a fistula followed, which later 
closed. By this method the cesophagus is not opened, and there- 
fore the risk of infection is but slight. It can only be employed 
when the sac is of small size, and when the lumen of the cesopha- 
gus below the neck of the diverticulum is of normal size. 

The following case was referred to me by Dr. J. E. Best, 
of Arlington Heights, Illinois, and treated by this method. 


Mr. W., aged seventy-six years. Present trouble began 
seventeen years ago, with difficulty in swallowing solid food. For 
a number of years this was the only trouble experienced, except- 
ing that sometimes after meals food swallowed during the first 
part of the meal would be returned to the mouth and again 
swallowed. He also noted that the first food taken appeared to 
lodge in the upper part of the throat, at a point apparently just 
below the larynx. As the years passed the symptoms of obstruc- 
tion became more pronounced, so that about two years ago it 
became impossible for him to take solid food of any kind. Since 
that he has been forced to subsist upon liquids, which have been 
taken with increasing difficulty up to the present time. A few 
months ago he noted that liquids taken while in the reclining 
position seemed to be swallowed with less difficulty and to remain 
in the stomach. At the present time, anything taken while in 
the upright position is immediately regurgitated. During the 
last few months he has rapidly lost flesh and strength, and em- 
ploys most of his time in endeavoring to swallow sufficient liquid 
nourishment to maintain life. This is accomplished by taking 
a few drops at a time. After taking food, there is considerable 
pain, which is referred to the neck above the upper border of 
the sternum. This pain is relieved by vomiting or by compres- 
sion of the sides of the neck with the hands, which forces the food 
previously taken into the mouth. At no time has any blood been 
vomited. 

Examination.—There is a considerable degree of emacia- 
tion; chest and abdomen negative. No enlargement of cervical 
glands. No tumor can be seen or palpated in the neck. On 
giving water to drink, a small quantity, about thirty cubic centi- 
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metres, is retained. Any taken after this is regurgitated. Press- 
ure upon the neck made below the larynx and behind the sterno- 
mastoid muscles will force the water previously taken back into 
the mouth. At times, without drinking water, a quantity of 
mucus can be forcibly thrown into the mouth by pressure made 
in the same way. If the mouth is opened and sudden pressure 
made, as described, the mucus or water may be forced from the 
mouth. 

On attempting to pass a small-sized (1.25 centimetres) 
olive-tipped bougie, there is an obstruction met just behind the 
larynx at a distance of seventeen and three-quarters centimetres 
from the incisor teeth. Below this point the bougie cannot be 
passed, but it can be moved from side to side for some distance. 
At the time of the first examination, no bougie could be made to 
pass this point. At a later examination a larger-sized tip (two 
and one-half centimetres) was employed, and this passed readily 
down into the cesophagus. At times this large-sized bougie could 
be introduced without any difficulty; at other times it could not 
be made to enter farther than a distance of seventeen and three- 
quarters centimetres. At no time could the ordinary stomach- 
tube be made to pass into the stomach. 

The patient was given a bismuth mixture to drink, and a 
radiograph of the neck was taken. A fairly distinct shadow 
was to be seen just in front of the vertebra, and about half- 
way between the larynx, which was ossified, and the upper border 
of the sternum. Upon the history and the findings described, a 
diagnosis of a pulsion diverticulum at the pharyngo-cesophageal 
junction was made. On January 8, 1903, under chloroform 
anesthesia, the patient was operated upon at the Chicago Poli- 
clinic Hospital, Dr. Paul O. Owsley assisting. 

An incision was made on the left side from the angle of 
the jaw to the sternoclavicular articulation anterior to the sterno- 
mastoid muscle. The superior thyroid veins and artery were 
divided between ligatures. Dull dissection through a perfectly 
dry field readily exposed the cesophagus. There was some diffi- 
culty experienced in locating the diverticulum. This was over- 
come by passing a bougie through the mouth into the pouch. 
By this means the diverticulum was lifted from its bed and 
brought to the side of the cesophagus. The diverticulum was 
pear-shaped and measured four centimetres in length and three 
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in width. It lay slightly to the left and behind the cesophagus. 
The neck of the sac was a trifle below the lower border of the 
cricoid cartilage. The sac was very thin and translucent. With 
the bougie in the cesophagus the mechanism of the obstruction 
caused by the diverticulum could be demonstrated. The lower 
border of the neck of the diverticulum acted as a valve, project- 
ing into the lumen of the cesophagus. Upon introduction of 
the sound, it came in contact with this valve-like projection, 
which, upon further pressure, was forced down and completely 
obstructed the cesophagus, and directed the sound into the diver- 
ticulum. 

The sac was readily freed from its attachments to the sur- 
rounding tissue. A purse-string suture of catgut was passed 
around the neck with the sound in the sac. The sound was 
then withdrawn and the sac inverted, and at the same time 
invaginated into the lumen of the cesophagus. The purse-string 
suture was then tied. Three sutures of catgut were then passsed 
through the neck of the inverted sac. These did not penetrate 
into the lumen of the diverticulum. Over these sutures, the 
longitudinal muscular layer of the cesophagus was united by in- 
terrupted catgut sutures. A third layer of chromicized catgut 
sutures transverse to these was introduced. By the latter the 
inferior constrictor of the pharynx was brought down, covering 
the first sutures. A large-sized bougie could be passed without 
difficulty into the stomach. 

The skin wound was closed without drainage. For five days 
the patient was nourished by nutritive enemata. After this he 
was allowed milk, which he swallowed without difficulty. At the 
end of two weeks he left the hospital. Upon reaching home he 
ate heartily of solid food. Following this he suffered from a 
severe attack of acute gastritis, for which he was treated by 
Dr. Best, and from which he recovered. Since the operation he 
has not experienced any difficulty in swallowing any kind of food. 
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ON BRONCHOSCOPY.’ 


WITH REPORT OF A CASE IN WHICH A FOREIGN BODY WAS REMOVED FROM 
THE RIGHT LOWER LOBE OF A LUNG THROUGH A BRONCHOSCOPE, 


BY ARNOLD SCHWYZER, M.D., 
OF ST. PAUL, MINNESOTA. 


THE direct examination of the larynx and trachea are 
rather rarely used and recent methods. Bronchoscopy is the 
most recent addition to this kind of direct inspection, and it 
appears to be very little known as yet. For information and 
instruction in using the instruments, I am indebted to the cour- 
tesy of Dr. Wild, of Ziirich, Switzerland, who was formerly 
an assistant of Professor Killian. These methods are probably 
generally considered as belonging to the practice of specialists. 
I do not, however, think that, for instance, inferior bronchos- 
copy ought to be necessarily considered as such. Bronchoscopy 
is an outgrowth from cesophagoscopy, which was first executed 
by Kussmaul, and of late more brought en vogue by Mikulicz 
and others. Kirstein first showed direct laryngoscopy, from 
which originated direct tracheoscopy. The farthest step was 
finally taken by Killian, of Freiburg in Germany, with his bron- 
choscopy. With straight tubes of different calibers and lengths 
he showed that the air-passages could be explored far beyond 
the bifurcation of the trachea. He advises the use of the little 
electric head-light of Kirstein with an attached reflecting mir-_ 
ror, through the centre of which the surgeon looks. Especially 
where demonstration is desired, an electric light fixed to the 
bronchoscopic tube (Kasper’s handle) is very useful. This 
special apparatus is not absolutely necessary, since, in the case 
which I am about to report, I had to make the greater part of 
the examination with a common search-light and a common 
head-mirror. While it was not as convenient, the light was 
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good and sufficient. The bronchoscopic tubes are connected 
with a solid handle, with which we can use quite a little force 
in directing the bronchoscope into the desired direction. Some 
guide tubes, in case we want to change the tube for a longer 
or shorter one of the same caliber, are added. Sponge-holders, 
a fine suction tube, some hooks, and several kinds of forceps 
constitute the armamentarium. The instruments are as well 
adapted for cesophagoscopy. The examination can be done 
either directly through the mouth and larynx (the tubes being 
up to fifty centimetres long) or through a tracheotomy wound 
(inferior bronchoscopy). The head has to be thrown far back- 
ward, so as to allow of introduction parallel to the axis of the 
body. 


The history of the case, which was kindly referred to me by 
Dr. William Richeson, of St. Paul, is in brief as follows: Five 
weeks ago a woman, forty-eight years of age, during a coughing 
spell, while eating soup, felt a bit of bone get into the windpipe. 
There has been coughing ever since and expectoration. The tem- 
perature, which had been taken the three days previous to my 
first visit (October 22, 1903), was slightly subfebrile, reaching 
100.2° F. As I was going out of town for three days, I advised 
for the start inhalations with Tinct. benzoin comp., 50.0; creosote 
and turpentine 44 25.0. These inhalations, as recommended a 
few years ago in the Johns Hopkins Hospital bulletins, I use 
prophylactically and therapeutically in all kinds of surgical pro- 
ceedings in the air-passages, and they have given me very great 
satisfaction. 

On. October 26 1 ordered the patient to the hospital for sur- 
gical measures for the following reasons: First. There had been 
some fever, now 99*/,° F. Second. Severe coughing spells were 
frequent. Third. Such a case is always to be considered as a 
grave one on account of the secondary complications. 

On the day of admission, an attempt was made to make a 
bronchoscopic examination through mouth and larynx after the 
application of 20 per cent. cocaine in I to 10,000 adrenalin. On 
two trials to insert the tube through the larynx alarming choking 
spells occurred, which continued for a little while even after the 
removal of the tube. A large goitre which she had was judged to 
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be partly the cause of the difficulty. The goitre presented two 
large lateral lobes of medium consistency, which joined over the 
trachea. It is just such lateral lobes which are prone to produce 
tracheostenosis, by side pressure on the tracheal cartilage rings, 
which are open behind. 

A strumectomy was decided upon as a preliminary operation. 
This was done on October 27. A horizontal incision was made 
and the median portions of the two lobes were removed. There 
were numerous ligatures needed, but the loss of blood was very 
slight. Finally, the trachea was laid bare for a distance of about 
four centimetres. The wound was closed to a small central open- 
ing, through which an iodoform gauze strip was introduced and 
laid over the trachea, so as to have it handy for further measures. 
The wound healed very nicely up to the drainage opening. The 
drainage was removed after four days, and the patient was allowed 
to leave the hospital on November 2, six days after the operation. 
It was judged better to postpone the opening of the trachea until 
November 10 (two weeks after the strumectomy ). 

November 10, in the presence of Drs. G. Schwyzer, E. F. 
Geer, A. R. Hall, and Moynihan, the granulating wound was 
somewhat enlarged in the old scar line, and some granulation 
tissue was removed until the trachea was felt plainly under the 
finger and probe. The trachea was then opened by an incision, 
the lower end of which was about three centimetres above the 
manubrium sterni. This opening of the trachea was made at 
least two centimetres long, so as to allow the insertion of the 
bronchoscope without difficulty and without marked kinking of 
the trachea. All this was done without even local anesthesia ; 
but as severe coughing started when the trachea was cut into, we 
at once anesthetized it with the above-mentioned cocaine adre- 
nalin solution, the utmost care being exercised to prevent cocaine 
poisoning. There was not more than a small quantity at hand, 
and only a part of it was used. There were no signs of any gen- 
eral effect at any time. I judged the adrenalin would be useful, 
first, since by the extreme contraction of the blood-vessels caused 
by it the mucosa would be less voluminous; second, the hamor- 
rhage which would come from the injury of pushing the broncho- 
scopic tube up and down in the different parts of the lungs would 
be much reduced, and therefore much sponging would be saved 
and also much coughing; third, since the combination of the 
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adrenalin would prolong the action of the cocaine and cause it 
to be less rapidly absorbed. ‘This would reduce the toxic effect, 
which is an important factor when the whole tracheo-bronchial 
system has to be explored. It may be mentioned that we did not 
use cocaine away down in the bronchi except when a coughing 
spell began to hinder the manipulations. 

The patient was removed into a dark room and was examined 
in a horizontal position, the head thrown far back by a round 
pillow under the shoulders. The exploration of the bronchi was 
done only with the help of the mentioned local anesthetic; and 
it was very fortunate that a general narcosis was not necessary, 
because the whole performance took from 9.40 to 11.55 A.M. (A 
part of this time was lost in often allowing the patient to rest, 
though usually with the tube in the bronchus.) The tube em- 
ployed measured fifteen centimetres up to the thicker region of 
the handle. Its lumen had the caliber of a bougie No. 24. The 
tube was inserted down into the trachea and the bifurcation was 
made visible. The two principal bronchi were seen and found 
free. I entered the right bronchus, but could not see things 
plainly. Then I went back into the left bronchus. At its entrance 
the mucosa was somewhat hemorrhagic, apparently slightly in- 
jured by the tube. I found the left bronchus in all its length 
free, and showing besides a pale color some anthracotic discolora- 
tion in small areas. The secondary bronchi were plainly seen as 
dividing off, but no trace of a foreign body or any suspicious 
change in the appearance of the bronchi could be detected. 

There was much lively and even violent pulsation going on 
around the bronchi. This everlasting motion and activity in the 
chest was very impressive, and made us use the utmost care in 
handling the instruments. The arch of the aorta rides on the 
left bronchus, and the pulmonary arteries are in even closer 
proximity to the bronchi. These large vessels, practically at 
their origin from the pumping heart, explain this fact sufficiently. 
The motion is most pronounced on the left bronchus, and was no 
longer noticed when we had entered far down in the right bron- 
chial tree. The more we reach the periphery with our broncho- 
scope, the more, however, comes respiratory motion into play. 
The breathing was not giving any difficulty. From my drawing 
(Fig. 1), in which I gave as nearly as possible the natural size 
of the bronchi, one can see that there was room for breathing on 
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the sides of the bronchoscope. There was, of course, lively breath- 
ing going on through the tube. Killian has shown that, when 
the one bronchus is entirely put out of function on account of the 
tube, the respiration does not become dyspneeic. The exchange 
of air goes on sufficiently through the bronchoscope and the one 
lung under exploration. 

I had satisfied myself that the foreign body (if there really 
was one in the lungs) was not in the left bronchi of first and (most 
probably) second order. By this time I had exchanged the special 
electric-light apparatus (the Casper handle with its light and the 
little Kirstein head-light) for a common laryngoscopic head-mirror 
with a strong electric search-light at some distance in front of me. 
This had become necessary on account of some trouble with the 
battery. The light was now brighter, but the search through the 
long tube was exasperating at times on account of slime and blood 
and coughing spells. 1 then began the thorough search of the 
right lung. The main bronchus was free but reddened, and con- 
tained much mucopurulent secretion. This change was already 
an important guide. The bronchus was followed to the origin of 
the secondary bronchi. After much searching and sponging and 
following the right bronchus to its end as far as the tube would 
reach, | thought I saw in the depth a small whitish spot. After 
repeated trials, I recognized it as a foreign body, and thought it 
to be the sharp point of a bone. ‘The tube had been entered six 
inches (fifteen centimetres) from the tracheal opening downward. 
The tracheal opening was three centimetres above the incisura 
sterni. When the tube was allowed to lie as it would naturally, 
merely two bronchial openings were seen (Fig. 2, 1). When it 
was tilted with its lower end to the right in a moderate way, Fig. 
II was seen. In the picture it may appear that the tube was now 
more to the left than in Fig. I. It must, however, be taken into 
consideration that the bronchi are not solidly fixed in their course 
and position. In reality, the lower end of the bronchoscope was 
more to the right, as I had inserted the tube somewhat deeper, and 
felt it enter more towards the left one of these two bronchial 
branches, which had a straighter course downward. Then, when 
I had caught part of this bifurcation with the lower end of the 
bronchoscope, I pressed to the right so as to see straighter down 
into this lower bronchial branch. Now, the little triangular white 
body could be seen at some distance in this lower branch. When 
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a maximum of force was used in pressing the lower end of the 
bronchoscope to the right, this white triangle became as large as 
Fig. III shows. 

Fic. 2. 


The bronchoscopic images. 


| may add here, that it is surprising how one can move the 
exploring tube into the different bronchi. They, give way to 
pressure, and take a straight course over the inserted instrument 
because they are in the loose, soft lung tissue, which is ready to 
yield. When we reach a division of a bronchus, tilting of the 
bronchoscope will allow us the entrance into the desired side; and 
as soon as we have entered the channel, the tube may be pushed 
forward, if it is done under constant control of the eye. The draw- 
ing shows how even the trachea in our case had to be moved far 
to the right. On one occasion I managed to introduce a small 
hook beyond the bone. When I, however, pulled at it, it seemed 
caught, and the mucosa appeared to lay itself in folds in front of 
the bone, which pushed it forward from behind. I did not dare 
to pull too hard, because I was afraid of forcing the sharp-edged 
bone into a more firmly fixed crosswise position; and when I 
could not free it with a reasonable amount of traction, I was glad 
when | had the little hook free again. It was not until some time 
after | had seen the white body that I finally succeeded in grasping 
it safely with a forceps. The bone was too large to be brought 
through the small bronchoscope, therefore | withdrew the tube 
together with the forceps, and fortunately the bone in its grasp. 
A small strip of mucosa came along also; however, there was no 
marked bleeding. 

The bronchoscope had not reached the immediate neighbor- 
hood of the bone. The latter was about three centimetres beyond 
the tube. This was part of the difficulty. The accompanying 
photograph (Fig. 3) gives the exact position of the instrument 
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when inserted down to the foreign body. The bone was therefore 
removed from a point eighteen centimetres below the tracheal 
opening, or fifteen centimetres below the upper border of the 
manubrium sterni. The measurements were taken immediately 
after the extraction of the bone, and they were controlled by Drs. 
Hall and Moynihan. 

It may be mentioned that the patient, who received once 
during the operation a hypodermic of strychnine, stood well the 
tedious performance, and, though she complained now and then 
(when asked) of being tired, claimed even towards the end to 
feel “ good.” There were at no time severe pains; but now and 
then a harder coughing spell was produced, when a new area of 
the lungs was entered into, which had not yet been sufficiently 
cocainized. 

It is interesting to note how the pains of the patient, who 
located the trouble to the left of the heart apex region, were mis- 
leading. The patient distinctly claimed that the trouble was 
located on the left side. I had, however, told her and the doctors 
present that | considered the foreign body to be on the right side, 
having heard moist rales of medium size over the right lower 
outer anterior region, and there only. This corresponded with 
the location of the bone. The piece being somewhat like a sharp- 
edged triangular pyramid explains the fact that breathing was 
not abolished over this lung area. The air found some opening 
on the sides of the bone. I had made no note about reduction in 
the breathing sounds. 

It may be objected that we undertook all these manceuvres 
and even the goitre operation though we had no absolutely sure 
proof that there was a foreign body present, and that we did this 
notwithstanding the patient had somewhat improved after the 
goitre operation. There had, however, occurred a severe coughing 
spell the evening before the bronchoscopic search; and it is just 
this more or less constant coughing, if it first started after a mis- 
hap in the deglutition, which is significant, especially when com- 
bined with now and then very severe coughing spells, though an 
adequate reason for it does not otherwise exist. Principally on 
this symptom I based the positive diagnosis. The patient had 
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motion of inspiration is made when eating this liquid from the 
spoon. ‘The history was typical in our case. Fever had set in. 
The case ought to have been skiagraphed before the operation, 
but this had to be omitted for other reasons. 

The after-history is very simple. The wound was covered 
with gauze. Every two hours the patient received the same inha- 
lations as before the operation. 

On the afternoon of the day of the operation the patient 
coughed considerably and had a bloody sputum. The tempera- 
ture, however, remained below 100° F., and on the following days 
at the highest reached 99° F. 

On the day after the operation there were no rales to be 
heard over any part of the lungs, except at voluntary coughing, 
transmitted from the trachea. On the next day (November 12) 
the patient claimed to feel ‘much better than before the last opera- 
tion. Very little coughing; much less than before the bone was 
removed. Patient felt quite strong; sat up in a chair. No air 
passing through the tracheal incision. 

On November 13, three days after the operation, the patient 
left the hospital. On November 18 patient came to my office, 
where the adjoined photographic picture (Fig. 3) was taken. 
Condition very good. 


Of the literature pertaining to foreign bodies impacted in 
the air-passages, I should like to first mention the standard 
work of Hoffmann, in Nothnagel’s “‘ Specielle Pathologie und 
Therapie,” 1897. In this treatise Hoffmann gathers 160 cases 
(operated and not operated), only taking into consideration 
the sufficiently clearly described ones. In forty-five of the cases 
operative measures were used, principally tracheotomy ; in sin- 
gle cases, however, opening of a bronchiectasis or opening of 
an abscess cavity. Hoffmann classifies the foreign bodies in 
the following way: 

First. Bodies apt to be coughed out on account of their 
weight and smooth surfaces (pieces of money, glass pearls, 
etc.), ten cases, with nine cures, of which six had a tracheot- 
omy. In three cases the favorable result was not dependent 
on the tracheotomy. 

The second group consists of hard and irregular pointed 
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bodies (pins and pieces of bone), which could not be expected 

to be coughed out. Of these he gathered fifty-one cases, among 

which are thirty-eight non-surgical cases with twenty-one 

deaths to seventeen cures, while among the thirteen operated 7 
cases there were only three deaths. 

A third separate group contains ears of grain. These 
give very poor chances for a spontaneous expectoration. In 
none of the sixteen cases was the foreign body coughed out 
soon after its entrance. In four cases it was expectorated after 
a long interval (fifty days to many years); four others of the 
sixteen died, and eight were cured after formation of abscesses, 
which perforated through the chest wall. 

Another, fourth, group contains the fruit kernels. Of 
these were, non-surgical, twenty-four cases with eight cures 
and sixteen deaths. Operated, thirteen cases with seven cures ; 
and six deaths. Considering separately kernels apt to swell 
hygroscopically, Hoffmann finds non-surgical, seventeen cases, 
with five cures and twelve deaths; operated ones, eleven cases, 
of which only three died. 

A fifth group contains all the other cases of very different 
kinds. Hoffmann declares that surgical procedure is for the 
large majority of the cases the proper one, but he condemns 
working with hard instruments without the control of the eye. 
Hofmeister (“‘ Handbuch der practischen Chirurgie,” Berg- 
mann, Bruns, and Mikulicz) also highly recommends an active 
but careful surgical procedure, and especially if the case is a 
recent one, where other simpler methods have not yielded a | 
result. Only in a case of a foreign body of small size, which 
entered far down into the bronchi, where it cannot be reached | 
from above, may an expectant treatment be allowed. 

Kredel ( Mittheilgn. aus d. Grenzgeb. der Med. und Chir., 

1903, Band xi, Heft 1) reports some interesting cases, and 
emphasizes careful surgical measures in cases of impaction in 
the bronchi, even if the foreign body cannot be seen, as in small 
children. A flexible wire loop gave him good service. 

Kredel, the latest one of these mentioned writers, thinks t 
it doubtful that the extraction under the guidance of the mirror 


BRONCHOSCOPY. 203 


should be easier; the technique; of course, being more compli- 
cated, if simultaneously a mirror and the instrument for ex- 
traction have to be handled. He appears not to have person- 
ally used Killian’s instruments. He says that, as much as the 
results of the bronchoscopy are praiseworthy, it will hardly 
become popular, because there is too much special training 
needed and too many special instruments, etc. Furthermore, 
he thinks that it is doubtful whether bronchoscopic measures 
are less dangerous (with or without tracheotomy) than the 
other procedures thus far resorted to. I must somewhat differ 
with Kredel in these latter points. First of all as to the special 
training needed. While such operative measures are not within 
the reach of every general practitioner, a surgeon, who can do 
a satisfactory cystoscopic examination in male patients or even 
only in women, is in my estimation entitled to handle Killian’s 
tubes for the inferior bronchoscopy. The superior methods, 
that is the use of straight tubes per vias naturales into larynx 
and trachea, are hard ordeals for the patients in most cases. 
The inferior bronchoscopy is, however, not as heroic a measure 
as it might appear. 

What concerns the second objection of Kredel, the need 
of special instruments, I can answer that the special apparatus 
for illumination may, if necessary, be dispensed with, and there 
remain only as really needed some straight tubes and sponge- 
holders. The hooks and forceps are as well needed for extrac- 
tion with as without bronchoscopy. 

That the whole performance is less dangerous, and more 
satisfactory with the bronchoscope than without, will probably 
be admitted by every one who has used it once. It is my aim 
in this report to emphasize the practical value of Killian’s 
thought. 

Bronchoscopy, where it is feasible, is certainly a splendid 
help. And where should it not be feasible, when the trachea 
is opened? Even in small children it must be possible to a good 
measure. 

Where a foreign body is so far down in the lungs, as it 
was in our case, I cannot see how any other procedure could be 
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compared with this method. Where it is possible, broncho- 
scopic examination ought to precede the removal of foreign 
bodies from the bronchi, and the manipulations and the extrac- 
tion ought to be done under the guidance of this instrument, ) 
as in such way unnecessary injuries will best be avoided. In 
the most difficult cases the bronchoscope will be the only means 
of accomplishing a successful extraction. | 

Three days after reading this paper, I was called by Dr. | 
Plondke, of St. Paul, to see a girl of four years and seven 
months who had a kernel of corn in the bronchus for five 
weeks. The right lung had been giving hardly any breath 
sounds. At my examination, there was, however, breathing on 
both sides, and nearly equally loud. Over both lungs there 
were very numerous rales, most pronounced on the left side. 
The breathing was characteristic. It was dyspneeic, inter- 
rupted by much difficult coughing. The finger-nails were 
bluish. There was orthopneea; the little child did not dare to 
lie down for fear of more difficulty in breathing. While the 
inspiration was comparatively rapid, and, though somewhat 
difficult, freer than the expiration, the latter was much labored 
and very often cut short, so that it appeared to me as if closed 
by a ball-valve. The voice was hoarse, and together with a 
croupy cough pointed to a difficulty at the glottis. “Tempera- 
ture, 100° F. I diagnosed a foreign body, which had moved 
from the bronchus into the trachea and was in expiration form- 
ing a ball-valve under the glottis. 

I operated as soon as the preparations would allow. The 
child became exceedingly dyspnoeic, and later on in the opera- 
tion could get no air at all, so that the trachea had to be opened 
rapidly. Then the picture was at once changed. The air 
passed much more freely in and out through the tracheal open- 
ing, as though a great part of the obstruction had been in the 
larynx. The larynx was probably somewhat cedematous and 
much congested. A coughing spell made us notice a yellowish 
body, which was thrown by the coughing towards the tracheal 
opening from below. It appeared unexpectedly several times 
with much mucopurulent secretion. It could, however, not be 
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caught. We recognized that the body would have come out if 
the opening had been larger. Though it was of good size, the 
spreading of the tracheal edges had flattened the opening some- 
what. I| enlarged it upward and downward, and the next 
coughing spell made the large, long kernel fly out. Its dimen- 
sions were fourteen millimetres by nine millimetres by five milli- 
metres. There is no question but what this kernel had been 
impacted into the right main bronchus, then began to swell 
and soften, and then entered the trachea, where it gave a 
marked dyspnoea for both lungs. As long as we know that a 
person can breathe freely with only a part of one lung entirely 
unobstructed, it is not surprising that the difficulty became 
greater for the child, when the trachea was to a great extent 
obstructed through this large grain, than when one lung was 
entirely shut off. The difficulty was even more marked in 
the forced expiration, when the kernel flew up against the 
glottis and obstructed this narrow channel like a ball-valve. 
I do not think that this kernel was thrown against the glottis 
at every expiration, but only when the child coughed. The 
difficulty in the inspiration was probably due to a congestion in 
the glottis, besides a partial obstruction by the kernel at the 
bifurcation of the trachea. The face of the child appearing 
congested and somewhat cyanosed, we must conclude that the 
same congestion due to the dyspnoea was in the glottis. This 
explains the much freer breathing as soon as the trachea was 
opened, notwithstanding the kernel of corn was below the 
opening. 

Before cutting the trachea, the difficulty in inspiration 
was due to two causes,—the one of which was the narrowed 
glottis, the other the obstructing kernel at the bifurcation of 
the trachea. The former must have been an important factor, 
because the breathing and the color of the child changed mark- 
edly as soon as the trachea was freely opened. In expiration 
the large tracheal wound would allow of more air passing by 
the kernel than the narrow and swollen glottis would. 

After the foreign body was removed, the respiration 
became easy, the cyanosis disappeared, and the breathing 
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through the larynx became free even when the trachea was 
allowed to close. The child recovered nicely. 

I have been anxious to add this case to my paper, as I find 
several cases in the literature where the dyspnoea was not 
enough allowed to command all therapeutic measures. Kredel, 
for instance, reports a case where a child was erroneously 
treated for pleurisy, and where suddenly most pronounced ex- 
piratory dyspnoea occurred. The inspirations were very short 
and snappy, while the expirations were labored, long, and 
whistling. No knowledge existed of a swallowing of a foreign 
body, and the case remained unoperated. Besides the expira- 
tory dyspnoea, severe acute emphysema of the lungs was ob- 
served. The child died within an hour. 

Of another case I found a pretty drawing of an autopsy 
specimen in the “ Handbuch der Chirurgie.”” There you can 
see a bean impacted in the entrance to the right bronchus. It 
swelled, protruded gradually more towards the trachea, until 
finally the other bronchial opening became interfered with. 
Such cases cannot be too strongly impressed on our mind, and 
their memory is most useful for other cases of this kind. A 
detailed observation of the character of the dyspnoea in each 
case is very important, and the more we have detailed cases 
of this kind the more will the diagnosis become sharply detailed, 
and this will be helpful for the steps to be taken in each indi- 
vidual case. All these experiences help to condemn the ex- 
pectant treatment in doubtful cases, especially since we are 
better equipped to explore the air-passages. 
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SUMMARY OF THE CLINICAL COURSE AND GENERAL 
MORPHOLOGY OF THE TUMORS. 


BEFORE summarizing the details of the results of the study 
of the cases just given, it may be well to note the relative fre- 
quency of occurrence of tumors in the salivary glands. Bohme, 
in a collection of a large number of tumors from this region, 
found that they occur in the parotid ten times more frequently 
than in the submaxillary, while the sublingual gland is the 
site of tumor formation only in I per cent. of the whole number 
examined. Kuttner also gives the proportion as eleven to one. 
This proportion is not to be observed in my own series, for, 
taking those in which the source of the tumor is definitely 
recorded, the parotid growths number twenty-six, while the 
submaxillary number thirteen, or exactly half as many. ‘That 
this is probably due to the fact that in preserving these tumors 
the rarer submaxillary growths were more often saved than 
the more abundant parotid growths is evident from the Patho- 
logical Records of St. Luke’s Hospital, where the parotid 
growths operated upon are five times as numerous as the sub- 
maxillary. Of the fifty-nine tumors recorded in this paper 
only four are from the lip, four from the pharynx or palate, 
two from the neck, and one from the cheek. Even this cheek 
tumor was in contact with Steno’s duct, and should probably 
be considered as connected genetically with the parotid. 
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If we consider the tumors from the point of view of the 
frequency of the mixed growths as compared to the other neo- 
plasms of the salivary glands, we find that out of the fifty-nine 
cases one may possibly be considered as an adenoma and two 
as sarcomata, a third is a fragment of embryonic connective 
tissue, fat, and blood-vessels, the remainder may be considered 
as belonging to the mixed tumors or the so-called endothelio- 
mata. The author has in his possession three carcinomata and 
one pure adenoma, while a pure myxoma, a rhabdomyoma, 
and a round-cell sarcoma are in the collection of the Pathologi- 
cal Department. Evidently the mixed tumors form a large 
proportion of the tumors arising in the salivary glands. Cases 
reported by other observers show the same proportion. Kauf- 
mann in fifteen cases of salivary gland tumors saw one angio- 
sarcoma; Nasse in thirty-six cases saw two carcinomata and 
two sarcomata; Volkmann in thirty-three cases saw one carci- 
noma, one myxoma which he is inclined to regard as of endo- 
thelial origin, and one fibrosarcoma. Landsteiner, who has 
already been quoted, saw only two purely epithelial tumors out 
of twenty-seven examined, the remainder being of the complex 
variety. 

Volkmann also quotes Marchand as saying the greater 
proportion of the salivary tumors which the latter had seen 
were to be classed under the general group of endotheliomata, 
and that purely epithelial growths were of very great rarity. 
The tumors described by the French observers as adenomata 
or epitheliomata are usually of the complex type, and very few 
are either pure sarcomata or carcinomata. 

Kiittner in ninety-seven submaxillary tumors which he 
was able to collect from the literature found sixty-four endo- 
theliomata, six sarcomata, three doubtful cases of adenoma, 
five carcinomata, and nineteen cases in which the description 
was so imperfect that no determination of the nature of the 
growth could be made. It is evident, therefore, that the mixed 
tumors form a very large proportion of the tumors of the 
salivary glands. As regards the pharynx and lips, it is a matter 
of common experience that the mixed tumors are exceedingly 
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rare in these situations, and that the purely epithelial tumors 
are exceedingly frequent. 

General Morphology.—The mixed tumors of the salivary 
glands are found, as a rule, to be encapsulated, lobular growths, 
with harder and softer areas, the denser portions being due, as 
a rule, to the presence of cartilage or firm connective tissue. 
They can be divided macroscopically into three great rough 
groups with characteristic morphology, and to a certain extent 
with a definite clinical course. 


First. Very fibrous tumors with very little cellular struct- . 


ure and with but little mucous degeneration and no cartilage. 

Second. ‘Very hard tumors containing large masses of 
cartilage and but little connective tissue or cellular parenchyma. 

Third. Soft, very cellular growths with transparent tra- 
beculze of mucous tissue surrounding areas which are opaque 
and yellow, which on microscopical examination will be found 
to be dense cellular areas, the color being occasionally, though 
not always, due to fatty degeneration or necrosis of the cells. 

The first and second forms are likely to be benign in their 
clinical course, while the third form is likely to recur locally 
or to run an exceedingly malignant course. 

A few of the parotid tumors examined and one from the 
pharynx belong to the first group; about one-fourth of the 
growths contain more or less cartilage and fall into the second ; 
while the majority of the mixed tumors belong to the third. 
It must be remembered, however, that a great amount of varia- 
tion is present in different parts of the same tumor, and while 
one portion may be cellular the other may be composed largely 
of cartilage. 

The cellular tumors without cartilage, of the third class, 
have much the same consistency as an inflamed lymph node. 
The cut section of one of these tumors may ‘show either a large 
amount of clear hyaline cartilage with a moderate amount of 
yellowish cellular substance lying between the pale blue trans- 
lucent nodules of the cartilage, or the whole growth may be 
cellular and of a pale yellow or grayish hue, or, finally, the 
cartilage may be scattered throughout the tumor in the form 
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of small nodules. Some of the tumors resemble very closely 
soft fibromata, especially if much mucous degeneration is pres- 
ent. If the surface of the more cellular growths is scraped with 
a knife, a milky fluid can be obtained which is due to the 
removal of the alveolar cells by the mechanical action of the 
knife. 

The development of these tumors may take place before 
birth, in which case they are often associated with other con- 
genital defects of the facial region. (Case L.) As a rule, 
however, the actual development of these growths becomes 
noticeable most frequently during the second decade of life. 

Time of Occurrence.——In my own series the age at the 
time of the operation was as follows: one tumor under one 
year, seven between the ages of twenty and thirty, ten between 
thirty and forty, ten between forty and fifty, ten between fifty 
and sixty, and four over sixty. If the cases are subdivided 
according to the decade in which the tumor appeared, the age 
periods are somewhat different. Four tumors appeared in the 
first decade, one in the second, thirteen in the third, eight in 
the fourth, nine in the fifth, four in the sixth, while three still 
remain in the seventh. 

The average age in these cases is then a little higher than 
that found by Kaufmann and Kiittner, according to whom the 
majority of growths appeared in the second decade. The num- 
ber of tumors from other regions of the face is too small to 
furnish useful statistics. 

The average duration of these tumors until they cause the 
patient to seek surgical aid is in my series eight years and nine 
months, thus varying only slightly from the time given by 
other observers, eight years. A long clinical course is not 
uncommon; thus, Case VI gave a history of the presence of a 
tumor for twenty years, Case IV for fifty-three years. The 
social status of the patient may also determine a variation in 
the time which a tumor is allowed to remain, for among the 
working-classes these tumors often have a longer history than 
among the wealthy. 

Relations of Tumors to Surrounding Structures.—The 
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anatomical position and the relations of these tumors to the 
surrounding structures are often characteristic of growths of 
this type. They are seen in the pharynx attached to the bony 
structures of the hard palate, often indenting the substance of 
the bone, but not involving the bone substance. There is 
usually a thick fibrous capsule which separates the tumor from 
the periosteum, or the capsule of the tumor may be formed by 
the periosteum. They also occur on the inner surface of the 
cheeks, generally near the openings of Steno’s duct, and in 
the substance of the lip, most often near the median line. They 
also occur in the cervical region in the upper triangle of the 
neck and in front of the sternocleidomastoid muscle. The most 
frequent situation, however, is near or in the substance of the 
parotid and submaxillary glands. Their relations in this case 
are most variable. The tumors may not be in any way con- 
nected with the gland but merely lie near it; they may be 
attached to the gland by a pedicle or be adherent to a small 
accessory gland; they may indent the surface of the gland, 
being separated from the acini by a fibrous-tissue capsule, or, 
finally, the tumors may be multiple and dot the substance of 
the gland itself. 

Usually in large tumors the remains of the glandular tissue 
are stretched out over the surface of the tumor and undergo 
pressure atrophy, but are separated from the tumor substance 
by a capsule. In the pharynx, the lips, and the cheeks the 
tumors usually lie just below the surface of the mucous mem- 
brane; but the parotid, submaxillary, and cervical new growths 
are below the deep fascia. They are, however, unless of a large 
size, easily movable in the tissues. The larger tumors are fixed, 
not so much by invasion of the structures surrounding them as 
by the tight stretching of the fascia which they cause during 
their growth. In those cases in which the tumor becomes 
malignant, the immobility is due, of course, to the invasion of 
the surrounding tissues. 

The skin is freely movable over the benign growths. The 
ear may be distorted or pressed entirely backward by a large 
tumor in the parotid region, especially if the growth has exten- 
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sions behind the angle of the jaw, and is therefore unable to 
expand anteriorly. 

Clinical Course.—Considering the mixed tumors from the 
face and neck as a group, we may say that an average of the 
cases in the literature shows that some 25 per cent. undergo 
changes which express themselves in a clinically malignant 
course, while about 30 per cent. recur after operative removal, 
though some of these recurrences may be stayed by a second 
and more complete removal. The records of my own series 
are somewhat different. Out of thirty-seven cases in which 
notes of the patient’s condition after operation have been re- 
corded, seventeen, or 45 per cent., recurred locally. In four 
of the cases either internal metastases were soon apparent or 
the local condition was so serious that the patients either died 
of operative shock, as in two cases, or became inoperable from 
the invasion of the bone and deep tissues of the neck. Of the 
remaining thirteen cases one is still alive after many operations, 
but will probably soon succumb to the growth, which is now 
beyond removal. In twelve cases, then, or nearly 33 per cent., 
there were local recurrences which were checked by operation, 
so that a second removal should always be attempted if the 
anatomical conditions permit of a complete removal of the new 
growth. 

The malignancy of these growths can be judged to a cer- 
tain extent by their slowness of growth and their physical 
characters. The hard fibrous and cartilaginous tumors are apt 
to be benign, while the soft cellular types are likely to prove 
malignant. But frequently a tumor which has remained for 
a long time quiescent will begin a most rapid growth (Case 
XXXVII), and in a few months increase in size more than 
during its entire previous existence. This sudden and rapid 
growth is accompanied by the clinical and microscopical evi- 
dences of malignancy, and the tumor spreads through the sur- 
rounding tissues, involves the skin and the salivary glands, and 
may form metastases, changes which are illustrated by Cases 
XXV, XXVIII, and XXXVI. Twenty cases out of thirty- 
seven, or 55 per cent., were permanently cured by operation. 
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No sufficient explanation has been adduced for the sudden 
change which takes place in the benign growths and causes 
them to become malignant. Kaufmann regards the constant 
traumatic irritation of the tumor by the muscles of mastication 
as a possible inciting agent. 

It is quite probable that the dense fibrous capsule which 
surrounds these tumors contributes to their prolonged benign 
character by preventing the tumor cells from easily spreading 
through the tissue; for when this capsule is removed by opera- 
tion on a quiescent tumor and small portions of the tumor cells 
are left behind in the scar, a rapid recurrence is the rule, and 
the new growth may reach a bulk in a few weeks greater than 
that of the original tumor, which may have taken years to 
develop. The increased vascularity of the tissues may have 
something to do with this rapidity of growth, for the compara- 
tive absence of blood-vessels in the primary mixed tumors is 
noteworthy. This poor blood supply in the original growths 
and the lack of close relationship between the cells of the tumors 
and the vessels may also be contributive to the comparative in- 
nocence of the mixed tumors, while in the sarcomata, with their 
very abundant blood supply and close relationship between cells 
and vessels, extreme malignancy is the rule. There is still a 
third element which must be considered as a possible factor in 
the development of malignancy in these growths, and that is 
the abundant embryonal connective tissue which is found in 
many of them. In two of the writer’s cases of very malignant 
growths, the metastasis was purely sarcomatous; there was 
no alveolar arrangement of the cells and none of the other 
elements of the original tumor were present. It seems likely 
that the embryonal connective tissue of the original growth 
underwent a change which expressed itself in the formation of 
a rapidly growing sarcomatous tissue, and that the other ele- 
ments of the tumor took no part in the process. The cartilage 
of the original tumor does not, as a rule, appear in the recur- 
rences, and the amount of elastic tissue is in general much less 
than in the primary growth. In those cases in which a recur- 
rence does contain cartilage, as in Case XXVI, the removal 


| 
| 


214 FRANCIS CARTER WOOD. 


of the primary growth has been very incomplete, so as to leave 
portions of the original cartilage in situ. 

In only one of the cases examined by the writer has there 
been metastatic invasions of the lymph nodes. This case (IV), 
however, was complicated by what is probably to be classed as 
an epithelial tumor arising in a mixed growth of the parotid. 
Both the remains of the mixed tumor structure and the epithe- 
lial alveoli are to be found side by side in the same section. 
None of the other cases of the mixed type of tumor furnished 
metastases involving the regional lymph nodes. Tanaka, how- 
ever, considers the invasion of the regional nodes as a very 
frequent occurrence with the endothelial tumors, but his cases 
are to be viewed with considerable doubt, as none of them were 
from the salivary glands, and the histories and the pathological 
reports would incline one to regard the cases which he describes 
as sarcomata, especially those arising in the skin. The case of 
Griffini and Trombetta may be an exception to the rule of the 
non-invasion of the lymph nodes. The tumor was cartilagi- 
nous and of sixteen years’ duration. At the close of that time 
it began to grow rapidly, and on the death of the patient was 
found to involve the lung, the pleura, the cervical, and the 
bronchial lymph nodes. In the tumor masses in the pleura and 
the lung some cartilage was detected, but none in the lymph 
nodes. The tumor had invaded the bone marrow and the ves- 
sels of the neck, and sent long strands down along the channels 
of the neck, so that it is possible that the metastases were by 
direct extension from the primary growth. The authors class 
it as a chondrocarcinoma of the submaxillary gland, so that it 
may fall under the same class as Case IV, the drawing ap- 
pended to the paper showing a growth of carcinomatous type. 

The metastases of the mixed tumors are of two varieties, 
local and remote. In the first form the recurrence is usually 
of the same type as the original tumor; that is, the general 
morphology of the original growth is retained and the recur- 
rence may contain cartilage, mucus, and hyaline tissues. When 
the recurrences extend_over a long period the tumor may grad- 
ually lose its characteristic morphology and resemble a sarcoma 
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very closely (Case XXV). This change should be care- 
fully distinguished from that in which the tumor stroma under- 
goes a sarcomatous change with the production of a typical 
sarcoma with rapidly growing and wide-spread metastases. In 
the secondary growths of this type the stroma retains no trace 
of the embryonic structures, no cartilage or hyaline tissue is 
present, and the tumor cells do not show their original alveolar 
arrangement. Cases XLI and XLII are examples of such 
changes. In a case reported by Barozzi and Lesné, in which 
a recurrent tumor occupied the entire left side of the face and 
neck, the cervical and tracheal lymph nodes were invaded by 
the new growth. The original tumor appears to have been 
not a cylindroma, as it is designated by the writers, but an 
epithelioma with mucous degeneration of the connective-tissue 
stroma. In fact, the term cylindroma as used by the French 
writers has not the same significance as when used by Sattler 
and other German writers, but in general may be considered 
as designating an epithelial tumor with degeneration of the 
stroma. 

Occasionally the growth invades the wall of one of the 
large veins of the neck, and emboli are carried in this way 
throughout the body, as occurred in Case XLI of my series; 
but this is rare, and the growth, as a rule, remains fairly well 
localized, local recurrences being not infrequent unless the re- 
moval of the original growth has been very thorough, a condi- 
tion often difficult of realization in the parotid growths owing 
to the close contact of many of the growths with the facial 
nerve. Case XXV is an excellent example of repeated recur- 
rences extending over a long period of time, while Case X is 
an example of a prompt recurrence with a final radical removal 
of the growth. Cases XXVII and XXXVI are examples of 
frequent recurrences with the final death of the patient. 

Billroth reports a case in which, during the course of 
twenty-three years, nine operations were performed to remove 
local recurrences. 

The cases of primary endotheliomata of the cervical lymph 
nodes which exist in the literature (Zahn, Hoffmann, and Volk- 
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mann) ran an exceedingly malignant course, while the single 
case which the writer has had opportunity to observe was quite 
benign and did not recur after removal (Case XIX). 


RESUME OF THE MORPHOLOGY OF THE TUMORS. 


The details of the microscopic description of the mixed 
tumors are best subdivided into two groups,—one embodying 
the structure of the stroma; the other, the structure of the 
parenchyma. 

The connective tissue of the tumors is very variable in 
structure and amount. In the denser forms, especially in the 
tumors from the pharynx and in some of the parotid tumors, 
the connective tissue is arranged in very firm, dense bands trav- 
ersing the growth, and also surrounding it, in the form of a 
firm fibrous capsule. The bands traversing the substance of 
the tumor divide it into a series of trabecule in which the 
cellular structures lie. These bands, as well as the capsule, 
stain intensely with the Van Gieson stain, and also take a very 
clear and sharp stain with the Mallory phosphotungstic acid 
hematoxylin, especially if, as Ribbert recommends, the mate- 
rial has been fixed in Zenker’s fluid. There is only occasionally 
evidence of a basement membrane of connective tissue about 
the alveoli of the parenchyma cells such as exists in the normal 
parotid or submaxillary. The finer fibrillae cannot be demon- 
strated between the cells of the alveoli nor between the cells of 
the solid strands of the so-called endothelial cells, even when 
the tissues are stained deeply with the phosphotungstic mixture 
or Van Gieson’s stain. 

The absence of connective-tissue fibrilla between the cells 
of a tumor is usually regarded as indicating the epithelial origin 
of the tumor cells, since they are usually present between the 
cells in sarcomata. Some writers, notably Barth, claim to 
have been able to demonstrate the presence of fine ‘brill of 
connective tissue between the cells of the so-called endothelial 
masses by means of special stains. Barth recommends Rosin’s 
stain, which is a modified Ehrlich-Biondi tissue stain. 
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The staining solution is made by taking four centigrammes of the 
dry Ehrlich-Biondi mixture, dissolving it in 100 cubic centimetres of 
water, and adding to the solution seven cubic centimetres of a half per 
cent. aqueous solution of acid fuchsin. Paraffin sections remain in this 
for five minutes and are then washed for two minutes in water, differen- 
tiated for ten seconds in I to 2000 acetic acid, dehydrated in alcohol, cleared 
in xylol, and mounted in dammar. The nuclei are green, the connective 
tissues are red. 


Barth’s drawings are excellent, but not absolutely con- 
clusive; and it seems possible that he has stained some of the 
spindle-shaped connective-tissue cells which often lie between 
the flat endothelial cells, and that true fibrilla are not demon- 
strated. The writer has tried this method on a number of 
tumors of different types, and has not been able to demonstrate 
this condition; nor has it been possible to do so with the 
phosphotungstic acid method, though the fibrillz can be easily 
shown with this stain between the cells of many of the sar- 
comata which have been used as a control for the method. 

In the softer tumors the connective tissue is correspond- 
ingly looser in texture; it is often oedematous, and very fre- 
quently is replaced by myxomatous tissue. The myxomatous 
changes are frequently seen, but do not seem always to be due 
to a degenerative process, as was considered probable by Volk- 
mann, but rather to an actual presence in the tumor of embry- 
onic tissue of the myxomatous type. The evidences for this 
assumption lie in the nature of the tissue, which does not 
resemble the ordinary myxomatous degeneration in connective 
tissue, but is more like the tissue of the embryo with its long 
branching cells. The quite constant association of the myxo- 
matous tissue with cartilage is another reason for assuming 
its origin to be embryonic, for, as will be seen later, there are 
many reasons for supposing that the cartilage is derived from 
the Meckel’s or Reichert’s cartilage of the developing embryo. 

Embryonic connective tissue without myxomatous struct- 
ure is frequently found in these tumors. It consists of a loose 
fibrous tissue stroma with spindle cells scattered through it in 
small numbers. The spindle cells form a portion of the fibrous 
net-work of the connective tissue by giving off from their 
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cytoplasm long fibres which, in properly stained specimens, can 
easily be traced for a considerable distance. 

The cells of the stroma have been described more or less 
while discussing the structure of the connective-tissue elements, i 
so that only a review is necessary here. These cells vary in 
number and morphology in the different tumors, depending 
largely upon the condition of maturity of the connective tissues 
present. The stroma of the dense growths contain but few 
cells, and these are of the familiar connective-tissue type; that 
is, of long spindle-shaped cells with small, evenly staining 
nuclei without definite chromatin net-work, and rarely showing 
mitotic figures. The tumors in which connective tissue of a 
more embryonic type is present, and the tumors of the previous 
group in which portions of the stroma have undergone a sar- 
comatous change, show cells with large nuclei and well-marked 
chromatin net-work. The cell body is more prominent and 
more sharply outlined and mitotic figures are occasionally seen. 
In the myxomatous and cartilaginous portions the cells are 
either the branching cells regularly seen in myxomatous tissue 
or they are the encapsulated cells of hyaline cartilage with their 
double nuclei. In the tumors examined by the writer no evi- 
dences of proliferation were found in either the cells of the 
myxomatous tissue or in those of the cartilage, though such 
appearances in the cartilage of these tumors have been noted 
by von Ohlen. 

The large flat cells of the tumor parenchyma are also 
found scattered through the myxomatous portions of the new 
growth and about the periphery of the cartilage, which fact 
has given rise to speculations concerning the origin of the car- 
tilage from the flat so-called endothelial cells, or of the flat 
cells from the cartilage. These flat cells may be few in number 
and diffusely scattered throughout the stroma, or they may be 
collected into strands spreading out diffusely through the myx- 
omatous or fibrous tissue and also entering into close rela- 
tionship with the cartilaginous areas. Some of these cells in 
the myxomatous portions may be observed to be closely con- 
nected with the stroma by giving off the fibrillz into its sub- 
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stance, others retain the oval or polyhedral form of the flat 
epithelial cells lining the alveoli. 

Giant cells are not uncommon, especially on the cellular 
borders of the myxomatous areas into which they often project. 
The mechanical conditions here which permit the free growth 
of the cells into the soft myxomatous areas may possibly ac- 
count for the condition, especially as similar pictures have been 
seen in pleural growths where the same freedom of growth 
is possible. 

Cartilage is found in about one-fourth of the mixed 
tumors of the salivary glands and of the facial region which 
the writer has been able to examine; other observers have 
found it in half the tumors examined. Osteoid tissue is fairly 
frequent, while bone is rare. Bone was present in no one of 
the tumors examined by the writer. 

The cartilage is either hyaline or fibro-elastic. As a rule, 
there are numerous fine elastic tissue fibrillze scattered through 
even the more typical hyaline cartilage in the form of a fine 
mesh-work easily demonstrable by Weigert’s method for elastic 
fibres. 

The cells of the cartilage are usually similar to those of 
hyaline cartilage under normal conditions; they may be encap- 
sulated or free in the homogeneous stroma. Occasionally, 
however, there are variations in the arrangement and the num- 
ber of the cartilage cells and tumor cells which render it easy 
to distinguish from the normal tissue. The most frequent 
anomaly is the presence of a large number of cells without the 
capsule which usually surrounds them. A number of cells 
may collect in small masses in the substance of the cartilage 
and calcification may take place, the salt deposited being most 
frequently the sulphate of calcium. Finally, the substance of 
the cartilage may soften and produce small cysts containing a 
clear brownish fluid. The cartilage may form a greater part 
of the tumor, or it may be very scanty in amount and merely 
scattered through the tumor in small islets. In all cases it is in 
very intimate connection with the connective-tissue stroma and 
cells, and also with the so-called endothelial cells of the tumor. 
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The elastic tissue content of these tumors is not mentioned 
in detail in any of the monographs on the subject. Indeed, the 
literature on elastic tissue in tumors is still meagre and contra- 
dictory in its statements. Melnikow-Raswedenkow found no } 
newly formed elastic fibres in tumors, all those present were | 
derived from the organs in which the growths occurred. He 
examined connective-tissue tumors, epithelial tumors, teratoid 
tumors and cysts, and concludes that there is but little elastic 
tissue in any one of these growths, and also that the elastic 
tissue of the organs invaded is only mechanically influenced by 
the tumor cells in their growth. 

Williams, on the other hand, found that a few fine fibres 
are occasionally seen in the newly formed stroma of the carcino- 
mata, but only in tumors in which the stroma was especially 
abundant. } 

Alice Hamilton describes a fibrosarcoma of the brain in 
which numerous elastic fibres could be demonstrated which she 
considered as newly formed, inasmuch as they were not con- 
fined to the region of the blood-vessels, which is the only site 
of elastic fibres in the brain substance. Huguenin, in an ade- 
noma (?) of the testicle containing cartilage, glands, and epi- 
thelial masses, says that the cartilage in his preparations con- 
tained no elastic fibres, but admits that the stain was not entirely | 
satisfactory, owing to the method of preserving the material. | 
In some of my own specimens of mixed tumors of the testicle | 
elastic tissue was very abundant throughout. Gliuski found 
little or no elastic tissue in a mixed growth from the cesopha- 
gus. kK. Landsteiner is the only observer who mentions the 
abundance of the elastic fibres in the salivary tumors. 

The elastic tissue in the mixed tumors is very much more 
abundant than in the sarcomata or carcinomata. In the latter 
it is largely confined to the pre-existent stroma, and there 1s 
only a moderate new production, and this in the region of the 
vascular system. In the mixed tumors, however, the stroma 
of the growth is penetrated by a fine mesh-work of fine and 
coarse fibres of elastic tissue. These are specially abundant in 
the dense fibrous tissue of the capsule and the trabeculz of the 
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more fibrous growths. In the soft embryonic fibrous tissue of 
the more cellular tumors the elastic tissue is in the form of 
very fine branching fibrille having no connection with the 
blood-vessels. In the cartilaginous parts the elastic tissue pene- 
trates all portions as a fine net-work, not so dense, however, as 
in true fibro-elastic cartilage. The elastic fibres usually encircle 
the alveoli in considerable numbers, but do not penetrate 
between the cells lining the alveoli. When the stroma cells 
diffuse out through the connective tissue, or even when they 
remain in solid strands, the finer elastic fibres often penetrate 
between the cells. The fibre net-work may surround a single 
cell or it may surround a group of several cells. 

Blood-vessels are infrequent in these tumors, and when 
present seem to bear little or no relation to the cells of the 
parenchyma. They are usually seen in the connective-tissue 
trabeculze of the more fibrous growths and present no pecu- 
liarities. 

Small areas of fat tissue are to be found in a number of 
the mixed tumors inside the capsule of the growth and lying 
in the connective-tissue stroma. They are quite independent 
of the fat of the surrounding connective tissue, the gland with 
which the tumor is in relation, and are probably derived from 
the embryonic connective tissue which forms the stroma of the 
growth. 

The same is probably true of small lymphoid areas which 
are not uncommon in the mixed tumors. Their derivation is 
in all probability the lymphoid tissue of the buccal and pharyn- 
geal mucosa, and is especially well marked in the cysts and 
clefts from the branchial pouches which have persisted until 
adult life, and still retain a well-developed envelop of lymphoid 
tissue about the epithelium lining the cavity of the cyst or sinus. 

The Cells of the Parenchyma.—The cells of the paren- 
chyma of the mixed tumors are arranged either in alveoli or in 
solid strands, which are often connected with alveoli at some 
portion of their extent. When arranged in alveoli they are 
large and flat, resembling epithelial cells in their general 
grouping, but differing from ordinary epithelium in having 
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an oval homogeneous nucleus without a well-marked nuclear 
net-work, the entire nucleus staining diffusely. The cells under 
ordinary conditions do not show intercellular bridges nor 
spines, such as are frequently seen in epithelial cells. These 
cells may be high and cylindrical; they may be cuboidal or 
polygonal; and, finally, if the lumen of the alveolus be filled 
with accumulated material, they may be flattened out into low 
cells resembling the endothelium lining the blood-vessels. In 
a number of the tumors examined, instead of alveoli being 
present the parenchymal cells are in long strands, as above 
indicated, extending through the tissues closely attached to the 
connective tissue of the tumor and often containing long 
spindle-shaped cells of an evidently connective-tissue nature. 
The cells of the strands may also give off long fibrillar pro- 
longations to the connective tissue. This can be best seen in 
the myxomatous portions of the tumor, for there the fibrillz 
can be more easily traced. 

As was stated under the heading of the fibrous stroma, no 
connective tissue can be made out between the parenchyma 
cells, either when they are in alveoli or in strands. When sec- 
tions are stained either with Van Gieson or with Mallory’s 
connective-tissue stain, fibrilla can occasionally be demon- 
strated between the cells, but this appearance is due to the 
spindle cells lying between the others, and is not of constant 
occurrence. A basement membrane is not usually present about 
the alveoli, but the elastic fibres are occasionally very abundant 
around them. 

In a few tumors the cells lining the original alveoli are 
crowded together by connective-tissue growth and degenera- 
tion, so that the lumen is lost and the whole structure distorted 
in much the same way as in an intracanalicuiar fibroma of the 
breast. Case LIX is an excellent example of this form of 
distortion. (Plate VIII, Fig. 2.) 

An important point of difference between the cells lining 
the alveoli of this form of tumor and the cells of an epithelial 
new growth is that the normal endothelium lining the lymph 
spaces can generally be seen under a layer of epithelial cells, 
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while it cannot be so seen in the alveoli of the mixed tumor 
cells. That this is not always true can be seen in Case XX, 
where the so-called endothelial cells of the tumor can be made 
out advancing over the normal endothelium lining a lymph 
space, just as the cells from a carcinoma may be seen to advance 
over the endothelial cells of the lining of the lymph channels 
of alymph node. (Plate II, Fig. 2.) 

As previously stated, Volkmann claims that the so-called 
endothelial cells lining the alveoli do not shrink away from the 
connective tissue with which they are in contact, as is the case 
in carcinomata, even when the tissue is considerably shrunken 
by fixing agents. Borst and others have shown, however, that 
this distinction cannot be strictly held, for in some of the endo- 
thelial tumors the cells do shrink away from the connective- 
tissue walls of the alveloli, and in carcinomata it is easy to find 
areas where the epithelial cells remain in contact, even though 
there is considerable shrinkage during the hardening process. 
It is true, however, that the separation occurs more frequently 
in the carcinomata and is rare in the mixed tumors. 

Epithelial cells with well-marked spines are more or less 
abundant in the parenchyma of eight cases in my series of fifty- 
nine. They are arranged very frequently in pearls, the centre 
of the pearl staining strongly with eosin, as in the pearls from 
the ordinary epitheliomata of the skin. When stained with 
Kromayer’s modification of Weigert’s fibrin method, well- 
marked keratohyaline granules can be made out in some of the 
cells at the periphery of the pearls, and also a moderately well- 
marked fibrillation which passes from one cell to the other. 
(Plate V, Fig. 2.) The intercellular bridges are well marked 
in many of the pearls and in some of the alveoli in which no 
pearl formation has taken place. 

In six of the other tumors examined, which did not con- 
tain pearls, cell alveoli were found which bore a very close 
resemblance to the ducts of an atrophic salivary gland. These 
alveoli were lined with a single layer of cuboidal cells and pos- 
sessed a well-marked basement membrane. (Plate I, Fig. 2.) 

Three of the smaller tumors were embedded in paraffin 
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and sectioned in a complete series. In no one of them were 
well-marked epithelial spine cells demonstrated. A large num- 
ber of sections from the other tumors were examined, but no 
spine cells were found; so the presence of epithelial spine cells 
cannot be regarded as a constant or even a frequent occurrence, 
as Hinsberg is inclined to believe. 

Connected with the pearls, branching strands of cells are 
often seen, which lack the characteristic morphology of epi- 
thelial cells and resemble the strands considered by Volkmann 
as endothelial in nature. 


DISCUSSION OF RESULTS. 


If we look over the case histories of a series of tumors 
of the type which we have described, in order to obtain some 
clue to the conditions which surround their origin, we are 
struck, in the first place, with the fact that all these new 
growths arise in regions of the body which are characterized 
by two conditions,—one, the presence of complex organs either 
of epithelial or mesoblastic origin, and, secondly, from an 
embryological point of view, by an extremely complicated 
course of development. 

Both of these conditions obtain in the facial region and in 
the region of the development of the kidney, ovary, and testicle, 
to which areas these complex tumors are practically confined, 
if we except the site of the postanal gut, where complex forms 
also occur under precisely the same conditions. 

If we consider these tumors as a whole, we must notice 
that they contain elements which are derived from the meso- 
blast at a comparatively early stage of differentiation. Evi- 
dently, cells of mesoblastic origin must have been left in these 
situations at a period when they contained all these tissue possi- 
bilities and before a final differentiation took place, for the 
change into a definitive form of cell precludes the possibility 
of further differentiation; as, for example, the final changes 
of undifferentiated embryonic mesoblast into the highly special- 
ized cell forms, such as muscle or cartilage, preclude further 
changes except of a regressive type. 
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It is interesting to observe more closely the association of 
these tumors and malformations which result from imperfect 
adjustment of the tissues which go to form the facial region. 
These malformations are the dermoids of the orbit and the eye, 
the cysts and fistula which arise from the imperfect closure of 
the thyroglossal duct or the branchial clefts, the imperfections 
from lack of union of the lateral processes forming the mouth 
and cheeks, and, finally, the malformations of the ear, with 
either an accessory tragus or mandibular or cervical tubercle. 
In Case L, a small congenital parotid tumor was present in 
the upper part of the parotid, while just behind it was a super- 
numerary spur of cartilage derived from the non-union of the 
spina helicis with the helix. There was present also an auricu- 
lar fistula in the helix resulting from the same lack of union 
between the helix and the spina. (See Schwalbe and Grade- 
nigo.) The tumor was a complicated growth, containing among 
other things a considerable amount of hyaline cartilage; the 
spur, on the other hand, contained yellow elastic cartilage, and 
was therefore not, in all probability, derived from the same 
source as that in the tumor; but the connection of the tumor 
of the parotid with the other congenital lesions is strongly sug- 
gestive of the simultaneous displacement of both sets of 
remnants. 

The derivation of the cartilage which these complex 
tumors contain has always interested pathologists. There are 
two chief possibilities to be considered; one, which has long 
been held, is that the cartilage is derived by a process of meta- 
plasia from the connective tissue of the tumor or from the 
tumor cells; the other is that the cartilage is either a remnant 
left in the formation of the branchial arches, or that certain 
cells are left from that portion of the embryo which is to finally 
form these arches, and that these cells are capable of developing 
into either an undifferentiated fibrous or mucous tissue or into 
the more highly differentiated form of cartilaginous tissue. 

Virchow’s idea was that the cartilage originated in the 
connective tissue, much as cartilage arises from the periosteum 


of bone, and this view is developed in Volkmann’s paper. The 
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latter holds that the process is ‘‘ exceedingly simple,” and con- 
sists in a chemical alteration of the intercellular substance by 
which the fibrille of the connective tissue are softened and 
dissolved into a more or less homogeneous mass of basement 
substance, and thus forms either cartilage or myxomatous 
tissue. The flat cells of the tissues then undergo a metamor- 
phosis in response to that which has taken place in the con- 
nective tissue, and become either encapsulated cartilage cells 
or emit fibrillae and become the branching cells of the myxoma- 
tous tissues. All transitions can be observed between the cells 
and the connective tissue; but the most frequent process is 
the transformation into myxomatous tissue first, and then an 
alteration of the cells and the stroma into cartilage. Volkmann 
and von Ohlen find that the cartilaginous portions are often 
the site of very active proliferation, and that they form long 
strands of cells similar to those seen in other parts of the 
growth. Against all these views are the facts that the carti- 
laginous tumors are of extremely slow growth clinically; that 
mitotic figures have not been found in the cells of the cartilage 
by the writer and many other observers; that the elastic tissue 
is not arranged in the cartilaginous portions as it would be if 
the pre-existing connective tissue had merely become softened, 
but is in fine fibrils scattered throughout; that the cartilage is 
not found in the metastases, but only in local recurrences; and, 
finally, that these degenerative changes in connective tissue 
with the formation of cartilage do not take place in other 
tumors which contain abundant connective tissue, but only 
appear in a certain narrow group of tumors which are in all 
probability congenital in their origin. 

Cohnheim, in lis lectures on general pathology, said long 
ago that “ the germs of the cartilaginous tumors of the parotid 
region are unused remnants of the cartilaginous portions of the 
branchial arches.” 

Klebs believes that when the organism has reached a 
certain physiological point of development and the cells possess 
a degree of specific stability, that cartilage can only be produced 
from embryonic remnants. 
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Orth also holds the same view of the origin of the car- 
tilage, while most of thé special writers on the subject support 
Volkmann in deriving the cartilage from the connective tissue. 

In general, it may be said that the idea of the change of 
one tissue into a closely related form is gradually losing the 
general acceptance which it once possessed, and such changes 
are more and more being considered as due to embryonic errors 
of development. 

Ribbert, in his latest publication, when speaking of the 
metaplasia of connective tissue into cartilage or myxomatous 
tissue, says that such changes even within these narrow limits 
are very infrequent in their occurrence, and that there is con- 
siderable reason to suppose that these appearances may be due 
to embryonal misplacements of tissues. In another section he 
considers it probable that most, if not all, of the pure myxomata 
are due to some congenital remnant of mesoblast displaced at a 
stage when it contained the possibilities of myxomatous devel- 
opment. Lubarsch states that while it is undoubted that the 
“epithelia” lining the serous cavities and the blood-vessels can 
produce connective tissue, which can best be seen in the or- 
ganization of thrombi and the inflammation and foreign body 
irritation of the serous cavities, the question of the metaplasia 
of endothelial cells into cartilage cells is more than doubtful. 
Benecke considers that this change is possible in tumors, but 
the condition may be due to an embryonic misplacement of 
cells. Certainly the fact cannot be regarded as proven. The 
possibility of the metaplasia of true ento- or ectodermal cells 
into connective tissue has never been positively shown. Kro- 
mayer’s interpretation of the pictures which he obtained in 
the examination of the soft nzevi of the skin has never been 
widely accepted, and the view of Unna that the nzvus cells are 
epithelial in origin is now generally received. It is especially 
difficult to prove the metaplasia of epithelium into connective 
tissue in the skin because the epithelial cells become flattened 
and drawn out into long spindle-shaped forms which often lie 
in close connection with the connective-tissue fibrilla of the 
pre-existing stroma, so that this appatent change into con- 
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nective-tissue cells is to be regarded as the result of mechanical 
action, and true connective-tissue cells in the biological sense 
have not been produced. This mechanical change may also 
occur in the epithelial masses of the salivary mixed tumors. 

The main weight of the evidence seems to be on the side 
of the congenital misplacement of cells which have the power 
to form either cartilage or myxomatous tissue. The same ex- 
planation would account most simply for the presence of fat 
and lymphoid tissue in these tumors. Fat tissue is not ordi- 
narily seen in tumors as a portion of the growth itself, but 
usually as a part of the tissue through which the tumor may 
be growing. But in many of the congenital tumors,—for 
example, those from the kidney,—whose origin from embry- 
onic misplacements is more definitely settled than in the case 
of these complex tumors of the parotid, the presence of fat 
tissue and striated muscle in intimate relationship is regarded 
as a valuable evidence of the derivation of the tumor stroma 
from the mesoblast at a time when the kidney rudiments were 
in close contact with the muscle-plates of the middle layer of the 
embryo. 

The examination of sections of human embryos of from 
six to twelve weeks of age shows that such embryonic displace- 
ments may easily occur in the region of the salivary glands. 
In transverse sections through the head of embryos of this 
age, the parotid and the submaxillary may be seen as small 
outgrowths from the floor of the mouth, lying almost in contact 
with the first and second branchial arches, or rather with the 
cartilage which these arches contain. Very often tubules of 
the gland may be found to be surrounded by the cells of the 
perichondrium. 

Inasmuch as the arches reach their development at or 
about the fourth week, and at that time contain the cartilagi- 
nous tissue which forms Meckel’s and Reichert’s cartilages, 
while the parotid does not appear until the sixth or eighth week, 
for any embryonic remnant to contain both parotid and carti- 
lage, the tissue must have been displaced before the fourth 
week, It is not therefore a portion of parotid tissue which is 
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displaced, but a portion of the epiblast which is to line the 
buccal cavity, together with some of the underlying mesoblast, 
the latter carrying with it the whole group of mesoblastic 
possibilities,—cartilage, myxomatous tissue, fat, and even mus- 
cle! This necessarily early displacement of the tissues would 
make up the tumor accounts for the great variability of the 
mesoblastic and epiblastic structures present in the growth and 
the close intermingling of cartilage, myxomatous tissue, hya- 
line, fat, muscle, and bone, together with cells of both epithelial 
and connective-tissue types. 

This early derivation of the remnants is also a point upon 
which Wilms has rightly insisted as rendering superfluous the 
explanation which Hinsberg finds necessary to make in order to 
account for the presence of cornified epithelium in the midst of 
these complex tumors. Hinsberg has to assume a metaplasia 
of the parotid glandular epithelium into epidermal cells; but 
if it be remembered that the displacement takes place before 
the buccal epithelium has become differentiated into parotid, 
and while it still retains the qualities inherent in that epithe- 
lium, that is, of forming epithelial cells for the lining of the 
buccal cavity, the assumption of metaplasia to account for the 
presence of the epidermal cells is quite unnecessary. 

Hinsberg’s further assumption that the epithelium might 
possibly be derived from the rudiments of the tympanum, which 
at this stage lies quite close to the parotid, is rendered doubtful 
by the fact that epithelium has been found in the submaxillary 
tumors, but the distance of the submaxillary gland from the 
tympanum is so great at all stages of development that such a 
displacement of tympanic epithelium is quite out of the 
question. 

If now we turn from the elements of the stroma to the 
parenchyma of these tumors, the most striking feature is the 
presence of numerous cellular structures arranged either in 
solid strands or in the form of alveoli lined with flattened 


*See report of a rhabdomyoma of the parotid by Prudden, American 
Journal of the Medical Sciences, 1883, page 438. 
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cells. Some of these cells are evidently epithelial in origin 
from their morphology, which is that of spine cells with well- 
developed intercellular bridges and keratohyaline granules or 
of tubules lined with cylindrical epithelium. The latter forms 
occur, so far as the tumors examined show, but rarely in any 
of the new growths from the facial region; they are frequent, 
however, in the tumors of the testicle. The other type of cells 
is that which has long been designated endothelial, because 
these cells possess a morphological aspect strikingly similar to 
the endothelia lining the lymph spaces. 

Three views are possible as to the origin of the cells. One, 
that they are endothelial in nature and derived from the endo- 
thelium of the lymph spaces; second, that they are epithelial 
and derived either from a misplaced portion of the parotid or 
from a misplacement of the mesoblast and epiblast at a period 
when the cells have not as yet developed into the highly differ- 
entiated gland cells, but contain the possibilities of such devel- 
opment only, as is explained above in the discussion of the 
probable origin of the cartilage; third, that the tumors contain 
both endothelial and epithelial elements. 

We will first take up the endothelial view as presented by 
Volkmann and his successors. 

1. Is the endothelium capable of producing tumors? 
That this is probable is shown by the cases of tumors occurring 
in lymph nodes where epithelium cannot be present, and also 
in tumors of the bone marrow and the spleen, such as have 
been recently collected by Bovaird. The splenic tumors are, 
however, more probably hyperplastic growths than true tumor 
formations. The tumor reported by Sailer must also be re- 
garded as a growth from the endothelium of the vein in which 
it was found. The tumors of the dura are no doubt of an 
endothelial character. 

2. Are the parenchyma cells of the complex salivary 
tumors derived from the endothelium? The various facts 
which have been adduced to substantiate this view are: 

(a) The cells resemble endothelial cells from a purely 
morphological aspect. That this is of slight value in the 
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determination is shown by Case VI of my own series, in 
which typical epithelial cells can be found in strands of cells 
otherwise conforming in all morphological points to endothe- 
lium. The same is true of cases reported by Hinsberg, Land- 
steiner, and Wilms in which spine cells have been found. 

(b) The cells of the tumor are continuous with the cells 
of the peripheral lymph spaces in the capsule of the tumor, and 
that the endothelium of these spaces takes part in the growth 
of the tumor. Ribbert, Borst, and others have shown, how- 
ever, that the lymph-space endothelium does not take part in 
the tumor growth, and that the spreading of cells of a new 
growth along lymph spaces, either with or without active 
growth of the lymph-space endothelium, is possible in carci- 
noma as well as in the so-called endothelial tumors. Ruibbert 
has also called attention to the fact that the spaces which Volk- 
mann regarded as normal lymph spaces in the fibrous tissue 
were not in fact lymph spaces, but tumor alveoli. The apparent 
new growth of endothelium in the spaces is due to the fact 
that the cells of the tumor grow over the endothelial cells 
already present and give the appearance of an hyperplasia of 
the pre-existing cells. 

(c) The argument based upon the supposition that the 
cells of the endothelial tumors do not shrink away from the 
walls of the lymph spaces, and that the original endothelial 
cells cannot be seen under them, has been shown, by the obser- 
vations of Borst, Lubarsch, and many others, to be incorrect. 
One of my own cases shows this shrinkage in many parts of 
the tumor. (Case XX, Plate II, Fig. 2.) 

(d) Ribbert, Lubarsch, and others have shown that the 
fact upon which so much stress has been laid, that the solid 
strands of cells are in intimate connection with ceils of un- 
doubted mesoblastic origin, has but slight value in deciding 
that the two groups of cells are of identical origin, for such 
secondary unions of true epithelial and connective tissues are 
not infrequently observed in the epithelial tumors of the skin. 

(e) The fact that the tumors are not closely connected 
with the salivary glands, and that the cells of the new growth 
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are not connected with those of the gland, but are separated 
from it by a capsule, does not prove that the cells of the tumor 
are not of epithelial origin, but oniy that they were separated 
from the glandular rudiments before the latter were enclosed 
in the capsule normally surrounding the gland. The formation 
of this capsule takes place about the fourth month of feetal 
life, while up to this time the acini of the gland are in close 
relationship with the periosteum of the inferior maxilla. 

If we take up, on the other hand, the considerations which 
point to the view that the cells of these complex tumors are 
derived from the outer layer of the embryo, we find that they 
are based upon the following facts: 

(a) Epithelial cells with intercellular bridges and kerato- 
hyaline granules are found in a few of these tumors, which are 
otherwise of a typical endothelial morphology. The epithelial 
cells lie in masses which would under ordinary circumstances 
be considered as very closely related to the surrounding con- 
nective tissues. 

(b) Well-formed tubular glands with a basement mem- 
brane and a lumen filled with a homogeneous secretion are 
found in a few of these tumors, which are otherwise typically 
endothelial according to Volkmann. 

(c) A great proportion of these tumors contain alveoli 
filled with a material resembling the colloid secretion of the 
thyroid or the material which may be found in the alveoli 
of an atrophic salivary gland. 

(d) There is no connective tissue between the cells, as is 
generally the case in tumors of a mesoblastic origin. This is 
seen in stained preparations and in sections which have been 
either shaken out or pencilled to remove the cells of the paren- 
chyma. 

(e) These tumors occur only in or near epithelial struct- 
ures and in regions in which congenital inclusions in the form 
of dermoids and cartilaginous remnants are fairly frequent. 
The intimate mixture of tissues of widely different type in a 
single tumor is a strong presumptive evidence that the growth 
is of congenital nature. 
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It is difficult to apply a suitable name to this group of 
tumors, and yet it is advisable to do so, if for no other reason 
than to call attention to the fact that they cannot be classed as 
adenomata, nor as epitheliomata or carcinomata, nor yet as 
sarcomata. From each of these groups of tumors the compli- 
cated growths which we have studied are separated by their 
morphology alone. The writer prefers to return to the old 
name of “‘ mixed tumors,” or, perhaps better, complex tumors, 
though the introduction of the latter might be justly criti- 
cised as adding a new name to our already complicated 
nomenclature. 

The problem of the exact nature of these growths cannot 
be definitely settled so long as we must rest our distinctions 
upon morphological or histogenetic differences. The experi- 
ments which Ribbert, Lubarsch, and many others have carried 
out on the results of the transplantation of normal glandular 
tissues have given us only studies upon the atrophy and partial 
regeneration of fragments as grafted upon other tissues and 
under the most unfavorable conditions for permanent growth. 
We cannot expect too much of the transplantation of mature, 
highly differentiated tissues into an unfavorable environment, 
nor have the results of the transplantation of embryos or frag- 
ments of embryos afforded the results for which we hoped. 
The change of place and environment must be made at an 
earlier date and in a manner somewhat less crude than has 
been practised heretofore. Experimental teratology has at 
present only given results when applied to the lower forms of 
animal life. 


CONCLUSIONS. 


To sum up the results of this study in a few words: 

I. There is a group of extremely complicated tumors oc- 
curring in the facial region which contain elements from both 
epi- and mesoblast in most intimate relation to each other. 

II. The complicated structure of the stroma, containing 
as it does elements such as embryonic connective tissue, carti- 
lage, bone, fat, and lymphoid tissue, and very rarely striated 
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muscle, is explained most easily by the assumption of an em- 
bryonic misplacement of mesoblast. 

III. The structure of the parenchyma is so slightly char- 
acteristic in morphology that its epithelial nature in all cases 
can only be considered as probable; yet in about 24 per cent. 
of the tumors examined the presence of epithelium is un- 
doubted. The form and relationships of the cells of the paren- 
chyma do not furnish sufficient data to justify these cells being 
regarded as of endothelial origin. 

IV. The theory of early embryonic displacement of epi- 
blastic tissue during the process of formation of the parotid 
and submaxillary glands and the branchial arches may account 
for many of the morphological peculiarities of the cells of these 
tumors, especially the lack of many typical features which we 
associate with epithelium. The same condition may be seen 
in the epithelial cells of the congenital moles, in which the epi- 
thelium is with difficulty distinguished from connective-tissue 
cells, owing to its close connection with the stroma of the 
tumors and its undifferentiated type. 

V. The mixed tumors of the salivary glands run a clinical 
course strikingly different from the sarcomata and carcinomata 
in that they are slow growing and generally benign. The 
regional lymph nodes are not invaded, and recurrences are 
likely to remain local in a considerable proportion of the cases. 
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THE case forming the basis for this report presents some 
interesting features with regard to the difficulties in arriving 
at a conclusion respecting the exact pathological process under 
observation after exploratory incision, and emphasizes how 
difficult it is to give a scientific and consistent prognosis in a 
given case until all the means to this end have been employed 
with care and deliberation. It also shows that an extensive 
portion of the liver may under certain conditions be removed 
without the occurrence of alarming or uncontrollable hamor- 
rhage; a consideration which has no doubt frequently deterred 
surgeons from making the attempt at enucleation of neoplasms 
in this situation. 


History.—M. F., aged twenty-six years, married at twenty- 
one, has had two children with normal labor and two miscarriages 
at the third month, unattended with untoward occurrences. 
Denies absolutely any specific infection. Dr, Louis Mooney, her 
family physician, went very thoroughly into this question with a 
negative result. Has always been slender and readily fatigued, 
but never seriously ill. Eight months ago began to suffer from 
distress and some dull pain in the epigastric region; the pain and 
discomfort are not influenced by ingesta, nor have there been any 
symptoms pointing directly to the stomach. About seven months 
ago she noticed a small mass on the right side corresponding to 
the anterior edges of the eighth and ninth ribs; the mass was 
not at first tender nor particularly painful; however, it steadily 
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increased in size; latterly the pain increased to a considerable 
extent, and recently has become sharp in character. Occasionally 
the patient vomited. 

Examination, November 3, 1903.—The patient is slender, 
rather anzemic, but not cachectic ; there is no jaundice, and, except 
for a slight indolent papular acne on the face, the complexion is 
clear; the conjunctive are also clear. There is no palpable en- 
largement of the glands and the mucous surfaces appear healthy, 
no tenderness over the tibiz, in fact there is no discoverable mani- 
festation of ileus. The facial expression is serene and does not 
bespeak extreme suffering. The pulse and temperature are nor- 
mal, the tongue is moist and clean. She has not vomited blood 
at any time nor passed any per rectum. The abdomen is normal 
in outline, though rather flat. At the site of the anterior edges 
of the right eighth and ninth ribs a mass about the size of an 
orange is readily palpable; it is apparently continuous with the 
liver, is hard, tender, and evidently adherent to the anterior 
abdominal wall. There is no symmetrical enlargement of the 
liver. The percussion note over the mass is flat. 

The Diagnosis —Three things were considered,—cholelith- 
iasis, duodenal ulcer, and neoplasm of the gall-bladder, liver, or 
pylorus. Regarding cholelithiasis, the pain is not paroxysmal, 
nor was there any history of gall-stone colic. A radiograph 
under exceptionally favorable conditions gave a negative result. 
Duodenal ulcer was excluded on the absence of hamatemesis ; 
also it was considered that, while a duodenal ulcer could give 
rise to a thickening of the pylorus and cause adhesion to the 
parietal peritoneum, it would probably be located lower down 
and would not reach the size manifest in this case. The case was 
believed to be one of neoplasm of either the gall-bladder or the 
liver tissue immediately contiguous to it, and in view of the age 
of the patient, the evident involvement of surrounding tissue (the 
peritoneum) was probably a sarcoma. Gumma, in view of the 
history, was not considered. 


The Operation, November 10, 1903.—Nitrous oxide-ether 


narcosis. Under narcosis, the mass was more readily palpable, 
and seemed to extend towards the median line, consequently a 
celiotomy at the centre of the right rectus was made, and the 
mass found adherent to the parietal peritoneum, from which it 
was readily separated. The view thus obtained showed a hard 
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mass the size of a large orange close to the gall-bladder. There 
was a narrow rim of normal liver tissue between the tumor and 
gall-bladder, and the latter, also the biliary ducts were normal, 
showing that the process was not the result of extension. The 
peritoneal sac was packed off with gauze, the mass seized with the 
left hand and rapidly enucleated by bluntly tearing through the 
surrounding normal liver tissue with the closed scissors. ‘The 
trabeculz of Glisson were clamped before division in order to 
control the branches of the hepatic artery. The venous hemor- 
rhage was considerable but not alarming, which was attributed 
to the fact that the larger venous trunks from the portal vein are 
located farther back near the transverse fissure, and in this case 
the field of operation involved the smaller ramifications in a por- 
tion of the organ aside and anterior to the track of the main blood- 
flow. Temporary tamponade with gauze saturated with hot saline 
solution effectually controlled the bleeding. 

The gall-bladder was removed for the reason that when the 
mass was enucleated the thin layer of normal liver tissue sepa- 
rating it from the gall-bladder was also removed; this left the 
gall-bladder without support and a cholecystectomy was done. 
The cystic duct with its small artery was deligated, and the stump 
touched with pure carbolic acid. The wound in the liver was 
approximated with deep sutures of No. 2 chromic gut; a round 
needle of large size and full curve was used; the stitches showed 
no tendency to tear out. This latter measure effectually arrested 
the oozing from the raw surfaces of the liver wound. A drainage 
tube was carried down to the site of the liver wound and the 
superficial wound closed in the usual way. ‘The patient reacted 
nicely from the operation. 

At the time of the operation, the tumor was regarded as a 
sarcoma. The subsequent treatment of the case was that usually 
employed in abdominal section. Unfortunately, infection occurred 
in the track of the drainage tube, and the constitutional disturb- 
ances in consequence were for a time alarming. After thorough 
cleansing of the wound, this was arrested, and the patient made a 
rapid recovery. 

Dr. Henry Rogers, who kindly made the microscopical ex- 
amination, made a preliminary report that the tumor was prob- 
ably a round-celled sarcoma; later, and after more extended 
examination, Dr. Rogers stated that the tumor was undoubtedly 
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a gumma. It is to be borne in mind that there is no history of 
syphilis, that the woman at the time of the operation presented 
no discoverable evidence of the disease, and that the clinical diag- 
nosis during the operative procedure was sarcoma. The specimen 
was further submitted for examination to Professor E. K. Dun- 
ham and Dr. Harlow Brooks, of the Pathological Department of 
the New York University and Bellevue Hospital Medical College, 
both of whom regard the growth as syphilitic. 


Anschuetz, in an article in the “Sammlung klinischer 
Vortrage,”’ Nr. 356-7, Leipzig, 1903, issued July, 1903, says 
that ‘“ resection of the liver for gumma has no sense; an ex- 
ploratory celiotomy and the discovery of a gumma should be 
followed by immediate closure of the wound and subsequent 
administration of mercury and potassium iodide; an opinion 
in which Bergman concurs.” If the case here reported is in- 
dicative of the difficulties encountered in arriving at a con- 
clusion in the matter, it would appear safer to remove the 
neoplasm, more especially if the removal involve no dangerous 
surgical proposition. Again, it is more than probable that a 
gumma of considerable size will not yield to constitutional 
treatment, and if the growth be situated near the gall-bladder 
and break down, very serious complications may be regarded 
as logical outcomes. 

With regard to the results of resection of the liver for 
neoplasm, an analysis of ninety-six cases collected by Anschuetz 
shows the following: 

Of the total ninety-six cases, seventy-five recovered, seven- 
teen died from the operation. Ten were done by excision, tam- 
ponade, and compression; one died. Of seven done by thermo- 
cautery, all recovered; twenty-five done by excision and deep 
ligature, two died. Of six done by preliminary clamping and 
excision, two died. Of twenty done by intrahepatic ligature 
and excision, six died, and of twenty-four done by elastic liga- 
ture, six died. Of the entire number, 12% per cent. were done 
for gumma; a fact showing that the admonition expressed by 
Anschuetz had not been regarded very frequently, probably 
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for the same reasons which obtained in the writer’s case. Of 
these twelve cases, two died, four were excised, and bleeding 
controlled by tampon; all recovered; one excised and the liver 
wound closed by suture, which recovered. Seven were re- 
moved by elastic ligature, two died, and two were excised after 
preliminary intrahepatic ligature; both recovered. The two 
fatal cases were reported, one by Tricomi, in 1895, in a woman 
forty-five years of age, who died on the third day from col- 
lapse, and the other by Tuffier, who removed the entire left 
lobe of the liver for multiple gumma in a woman of middle 
life. The subsequent history of the case showed that no doubt 
the conclusion of the pathologist was correct. After three 
weeks from the time of the operation, convalescence did not 
progress as rapidly as was expected, and the patient suddenly 
developed an urticaria of most distressing severity. This was 
at first believed to be due to the disturbed intestinal function, 
owing to the fact that the biliary secretion had been disturbed 
by the cholecystectomy. No doubt this was a factor in the 
case, however; a mild enlargement of the inguinal glands ac- 
companied the skin manifestations, and, as the pathological 
reports arrived at about this time, the patient was subjected 
to inunctions of 20 per cent. oleate of mercury, with the result 
that her general condition improved at once. The iodide of 
potassium was then ordered in rapidly increasing doses, and at 
the present time the patient’s recovery is complete. 
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THE APONEUROSES THE SUPPORTING STRUC- 
TURES OF THE ABDOMINAL WALL; THEIR 
APPROXIMATION FOR THE PREVEN- 

TION AND CURE OF HERNIA. 


BY KENELM WINSLOW, M.D., 


OF SEATTLE, WASHINGTON. 


Or the various structures entering into the composition 
of the belly wall,—skin, fat, superficial fascia, aponeurotic 
laminz, muscle, transversalis fascia, and peritoneum,—the 
aponeuroses are the chief factors in the prevention of hernia. 
Neither the skin nor peritoneum offer much resistance to vis- 
ceral protrusions, and that offered by muscles alone is not great 
when unprotected by fibrous covering. Witness hernia of mus- 
cle itself when, for instance, the sheath of the rectus is 
wounded. The protection of viscera and the production of 
movements constitute the principal role of the four flat ab- 
dominal muscles. The bellies of the transverse and oblique 
muscles fill in the space between the lower borders of the cos- 
tal cartilages and the crest of the ilium on the sides of the 
abdomen, where hernia is least apt to occur, while behind this 
point the aponeurosis of the transversalis divides into three 
layers separating and giving support to the lumbar muscles. 
Anteriorly, the aponeurosis of the oblique and transverse mus- 
cles cover and support the whole front of the belly for an 
area extending from without the borders of the recti on the 
sides, and from the ensiform cartilage to the pubes in front. 
The aponeurotic layer of the external oblique is of the greatest 
importance, stretching, as it does, from beneath the pectoral 
muscles over the recti to the symphysis, and from the crest 
and anterior superior spine of the ilium to the spine of the 
pubis, forming Poupart’s ligament and the pillars of the ab- 
dominal ring. It is mainly owing to weakness or faulty ap- 
proximation of this structure that hernia results. The apo- 
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neurosis of the internal oblique, beginning well outside the 
rectus, divides into two layers at the outer border of the upper 
three-quarters of this muscle, one layer passing in front and 
the other layer behind the rectus to form its sheath, and uniting 
in the middle line. 

While in the lower quarter of the rectus the aponeu- 
rosis of the internal oblique does not divide, but passes over 
the front of the muscle. The aponeurosis of the transver- 
salis is broad, its upper three-fourths passing behind the 
rectus, blending with the aponeurosis of the internal oblique 
in front and the transversalis fascia behind, while its lower 
fourth passes in front of the rectus and, with the upper three- 
fourths, is inserted in the middle line (Fig. 1). All the 
aponeurotic layers pass in front of the lower fourth of the 
rectus; none behind this part. 

The linea alba, formed by the blending of the transverse 
and oblique muscles, is wider above, and is of considerable 
breadth here when the abdomen has been distended, as by preg- 
nancy. In operations for umbilical hernia or separation of the 
recti, the linea alba will often be found to afford sufficient 
tissue for making flaps without encroaching on the sheath of 
the rectus. As there is an aperture in the aponeuroses at the 
umbilicus, hernia in this region is only covered by peritoneum, 
transversalis fascia, and skin in most instances; but when, 
owing to separation of the recti, a large area of aponeurosis 
exists in the middle line, it will not uncommonly be found that 
this enters into the covering of umbilical hernia, particularly 
in large herniz which have encroached upon the abdominal 
wall. In these it is especially necessary to find sufficient 
material for flaps in performing overlapping of the aponeu- 
rosis; therefore part of the base of the sac, composed of peri- 
toneum and aponeurosis, may be utilized for this purpose. In 
a recent case of operation for ventral hernia with diastasis of 
the recti, it was noticed that the hernial covering consisted only 
of skin and peritoneum in the most central and superficial part, 
while about the periphery the aponeurosis entered into its com- 
position. This was an incisional hernia following an operation 
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done in the middle line some years before by an unknown oper- 
ator, and the result showed the effect of not properly approxi- 
mating the aponeurosis in closing the incision. 

Let us now consider the more common methods of making 
and closing the abdominal incision so far as they relate to the 
prevention and cure of hernia. We will analyze them from 
two points of view. 1. Their anatomical correctness. 2. Their 
clinical results. In the case of the earliest method, that of the 
so-called through-and-through or mass suture penetrating all 
layers of the wall from peritoneum to skin, several faults are 
apparent. Like structures are not accurately approximated ; 
the peritoneum may be separated by bulging muscle; the apo- 
neurosis is not properly coapted; the layers are puckered and 
suffer considerable tension at points where the stitches are 
placed resulting in thinning of the walls. Faulty approxima- 
tion leads to a wide scar formation, and this, being weak tissue 
and extending in an unbroken line from peritoneum to skin, 
readily yields and gives rise to abdominal hernia which has 
been justly styled the “ one blot upon abdominal surgery” (Fig. 
2). Indeed, so late as 1895, Winter in La Semaine Médicale, 
relates that postoperative hernia had resulted in about one- 
third of 1000 cases of laparotomy done in the various hospitals 
of Berlin by the older method of mass suture. 

Next came suturing of the separate layers or tiers. While 
it is true that by this procedure close approximation of like 
tissues, freedom from tension, and a linear scar are secured, 
yet the cicatricial tissue being continuous in the line of incision 
through the whole substance of the wall, hernia is a frequent 
occurrence. For example, such excellent operators as Bull and 
Coley report twelve relapses out of twenty-one cases of ventral 
and umbilical hernia done, as Coley writes me, by suture of 
separate layers. These cases are, as a rule, extremely unfavor- 
able in possessing exceptionally weak walls; but when we com- 
pare this result with that of almost complete success in similar 
cases obtained by overlapping the aponeurosis, we find that the 
comparison does not reflect credit on suture of separate layers 
alone as a means of preventing or curing hernia in weak ab- 


248 KENELM WINSLOW. 


dominal walls (Fig. 3). ‘‘ Comparisons are odious,” but often 
instructive. 

A modification of the suture in tiers is a common pro- 
cedure among German operators in performing abdominal 
incisions. This consists in dividing the various layers in the 
same parallel lines, but in different vertical planes. Thus the 
incision through the aponeurosis and muscle would not be 
made immediately under the skin incision, but a little to one 
side; while that in the peritoneum would not be done imme- 
diately beneath the division of the aponeurosis and muscle, but 
a little to one side under the skin incision. This method results 
in the formation of linear scars which are immediately super- 
imposed by sound tissue in the layer above,—a considerable 
advance in the way of affording increased resistance to intra- 
abdominal pressure. 

Later came the devices, as McBurney’s and Stimson’s, 
which, while retaining the method of apposition in layers, so 
perform the division in making the abdominal incision that 
the lines of incision, and therefore union, cross each other. 
Thus the common name of “ gridiron incision” for McBurney’s 
operation for appendicitis. In this incision, as is so well known, 
the skin and aponeurosis of the external oblique are divided in 
a line parallel to the latter’s fibres over McBurney’s point, and 
then the internal oblique and transversalis muscles are sepa- 
rated by blunt dissection in the direction of their fibres, which 
extend at almost right angles beneath the incision in the exter- 
nal oblique. In the last step the peritoneum is divided in the 
same line as the muscular separation. It is an almost ideal 
operation anatomically in that there is no transverse division 
of muscular or nerve fibres, and in the fact that muscular con- 
traction closes the opening in the belly wall. The only weak 
spot is at the intersection of the lines of incision, and this is 
so small as to be negligible. For the prevention of hernia, 
this operation is wellnigh perfect: I can find but one case of 
hernia following it in looking over the literature upon the sub- 
ject. While it requires more skill and time than the ordinary 
incision, or the method of overlapping to be described, it is used 
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almost exclusively by the best operators in clean cases and by 
a great number in abscess cases as well. 

Lewis A. Stimson’s laparotomy incision for the prevention 
of hernia comes within the same class as the McBurney opera- 
tion, since it is a method of suture by layers with the lines of 
incision crossing in different tiers of tissue, and pursuing in a 
general way the natural direction of their fibres. The incision 
is nearly hemispherical with its convexity downward, beginning 
about an inch above the symphysis; it is carried upward on 
either side towards the anterior superior spine, the length of the 
incision varying directly as the thickness of the wall, through 
the aponeurotic covering of the rectus, and, outside this muscle, 
through the aponeurosis of the external oblique. <A flap of 
aponeurosis and integument is dissected from the rectus and 
turned up on the belly, and below the incision the aponeurosis 
is freed to a slight extent also. The recti are then separated, 
and the peritoneum is opened by a vertical incision in the mid- 
dle line. In closing, the peritoneal line of sutures crosses the 
line of sutures in the tiers above, and we find in this procedure 
the analogue of the McBurney operation in its anatomical 
method and clinical results. No evidence of hernia has arisen 
in over fifty cases done by Stimson after his plan. 

Brief mention might be made here of the silver-wire net- 
ting or filigree used so ingeniously by Phelps, Willy Meyer, 
and recently to good purpose by Bartlett (ANNALS oF SuR- 
GERY, July, 1903). Such a mode of support has of course no 
natural anatomical basis, and but limited surgical application, 
though of undoubted value in those exceptional cases in which 
it is unfortunately appropriate. It does not appear to be appro- 
priate as a routine treatment of herniz, since, acting as a for- 
eign body, the silver wire tends to set up suppuration and 
sinus-formation, which weaken the wound and defeat the very 
object for which the wire netting is used. The indication for 
the netting is to reinforce the abdominal wall in cases where, 
owing to thinning out of stretched structures entering into 
heriial orifices, or to removal of diseased tissue, normal ap- 
proximation of the abdominal wall cannot be secured. Some- 
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what similar comments in regard to their general application 
might be made of the McBurney and Stimson operations, 
though having a much wider sphere than the foregoing. Both 
are admirable in their place, but this is limited to the sites in 
which these operations are done, and both are restricted to the 
prevention of hernia. 

I have emphasized the fact that the aponeuroses are the 
structures of essential importance in the operative prevention 
and cure of hernia of the abdominal wall, and therefore any 
method which has for its basis not only careful approximation 
of these parts, but the actual doubling of the strength of the 
wall by overlapping of the aponeuroses, must be anatomically 
most perfect. As examples of such procedures we have the 
operations of Lucas Championniére and Halstead for the cure 
of inguinal and that of Mayo for umbilical hernia. ‘The first 
steps of the Championniére operation are the same as regards 
incision, treatment of the sac, etc., as in the Bassini opera- 
tion; but in closing the wound, overlapping is secured by 
drawing the lower flap, consisting of the aponeurosis of the 
external oblique, up and under the upper flap by means of 
mattress sutures and bringing down the upper flap over the 
lower flap and stitching it to Poupart’s ligament. The upper 
flap consists of the internal oblique, the aponeurosis of the 
external oblique, and, in the lowest angle of the wound, the 
conjoined tendon and the margin of the rectus. The cord 
is so displaced that it lies above the external oblique and under 
the skin. Championnieére’s record was recently reported to 
be 868 operations, with thirty-eight relapses (4.3 per cent.) 
and no deaths. This is better than the average results of the 
Bassini operation (about 5 per cent. of relapses ). 

Halstead practises a similar overlapping of the aponeuro- 
sis of the external oblique in his improved and perfected opera- 
tion for inguinal hernia. After the internal oblique has been 
drawn down and stitched to Poupart’s ligament, the external 
oblique is overlapped by inserting mattress sutures near the 
edge of the lower flap of the aponeurosis and carrying the 
sutures through the upper flap from behind and an inch or so 
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from its free border, and by means of these sutures drawing 
the lower flap of aponeurosis up under the upper flap and tying 
them on its surface. The free margin of the upper flap is then 
brought down over the lower flap and stitched to Poupart’s 
ligament. The cord is not transplanted, but lies beneath the 
cremaster muscle, which is overlapped by the internal oblique, 
while the latter is covered by the overlapped aponeurosis of 
the external oblique, a double doubling of the layers. Results 
speak louder than words. Halstead has had no recurrences 
following his operation for inguinal hernia in over ten con- 
secutive years. (For description and excellent plates of this 
operation, see Johns Hopkins Bulletin, August, 1903.) 

Mayo’s operation for the cure of umbilical hernia consists 
in surrounding the hernial protrusion by two horizontally ellip- 
tical incisions carried down to the aponeurosis of the external 
oblique, baring this for an area of two and one-half to three 
inches in all directions about the neck of the sac; excising 
the sac and omentum; returning the bowel after separating 
adhesions; widening the ring by transverse cuts extending 
for an inch on either side of the ring; and, finally, overlapping 
of the aponeurotic margins of the ring from above downward 
for some two inches. The lower aponeurotic margin of the 
ring is drawn up under the upper aponeurotic margin by mat- 
tress sutures of silk after the peritoneum has been dissected 
from the upper lip and approximated to the peritoneal edge 
of the lower lip. Anatomically, this operation doubles the 
strength of the strongest structure of the abdominal wall; it 
avoids the necessity of tension, in approximating the borders 
of the ring, which has heretofore made the operation for um- 
bilical hernia a byword and reproach in the way of mortality; 
and, finally, by this mode of closure, intra-abdominal pressure 
only tightens the hernial aperture by exerting force usually in 
a horizontal direction. This follows because the typical belly 
of umbilical hernia is long and pendulous in the vertical direc- 
tion, and because intra-abdominal pressure acts along hori- 
zontal lines, as may be seen in the stretching of scars in the 
transverse and not in the vertical direction of the belly. Occa- 
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sionally, however, in umbilical hernia, it is only feasible to 
overlap the aponeurosis from side to side in those exceptional 
cases where the long axis of the elliptical opening forming the 
hernial ring is vertical and not horizontal. In a recent per- 
sonal operation such was the condition and mode of closure, 
it being impossible to overlap in the vertical direction. 

Mayo’s paper at the last annual meeting of the American 
Medical Association (Journal of the American Medical Asso- 
ciation, July 25, 1903) fully described and illustrated the 
operation, and reported thirty-five cases of umbilical hernia 
operated on by overlapping of the aponeurotic margins of the 
ring, with only one partial relapse and no deaths. Over against 
this remarkable record we may put the results of operations 
by former methods in the hands of the best operators with 50 
to 75 per cent. of relapses in the case of large umbilical her- 
niz, and with a mortality of 50 per cent in strangulated cases. 
Busse writes of twenty-two cases of operations for umbilical 
hernia performed during the five years prior to 1901. The 
mortality was 10 per cent. in all, 25 per cent. in the incarcer- 
ated cases, and suppuration in none. He gives the following 
summary of fifteen of these cases, whose after-history was 
traced. 1. That 75 per cent. of the large hernie relapsed 
(from a double fist to a man’s head in size). 2. That 50 per 
cent. of the medium-sized herniz relapsed (from the size of 
a small apple to a goose-egg). 3. That among the cases 
having small herniz there were no relapses (from the size of 
a hazel-nut to that of a walnut). Coley, in presenting and 
commenting upon this paper (‘‘ Progressive Medicine,” June, 
1903), remarks, ‘‘ These figures demonstrate the great impor- 
tance of early radical operation; it being evident that the 
chances of a permanent cure decreased with the size of the 
hernia. Busse states that it is only in small umbilical hernice 
that a definite cure can be guaranteed. This is the opinion 
that Dr. Bull and myself have long held.’’ However, Dr. 
Coley, in a recent letter to me, shows a more hopeful spirit in 
view of Mayo’s wonderful success. 

Another mode of overlapping has been independently 
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practised by Blake, Piccolo, and Sapiejko. This is done in 
the neighborhood of the umbilicus by overlapping the opposing 
margins of the recti with their aponeurotic coverings for the 
cure of hernia in this region. The superfluous skin, umbilicus, 
and sac are removed by two vertical, elliptical incisions, after 
treating the hernial contents as seems proper. The aponeurosis 
over the recti is cleared of fat for the space of a few inches 
about the hernial orifice, and the peritoneum is dissected away 
from the borders of the recti and united by suture; or, if this 
is impossible, the muscles may be overlapped with their peri- 
toneal coat intact. The hernial opening is slit upward and 
downward in the middle line as far as, but not through, the 
peritoneum, so as to make it vertically elliptical. Mattress 
sutures are then passed through the margins of the underlap- 
ping muscle and brought out at a suitable distance from the 
margin of the overlapping muscle, pulled tightly and tied. The 
edge of the overlapping muscle is tacked down to the aponeu- 
rosis of its fellow as in Mayo’s operation. This procedure 
would not be safe or possible in many cases where one has 
not only to return a large mass of bowel into an abdominal 
cavity unused to contain it, but must at the same time lessen 
its capacity. It is as if a man wearing a skin-tight, single- 
breasted vest should eat an enormous meal. and then be com- 
pelled to wear it as a double-breasted garment. Then, unlike 
the operations of McBurney and Mayo, the action of the recti 
muscles tends to draw the muscles asunder in this method 
of approximation. In certain appropriate cases, where trans- 
verse laxity of the abdominal wall will permit of the operation, 
its success warrants its use. 

When we see how wonderfully successful have been the 
special operations of Halstead, Mayo, and Championniére by 
the method of overlapping the aponeurosis for the cure of 
hernia, why should we not apply the same principle to the 
closure of all abdominal incisions for the prevention of hernia? 
For instance, I believe that the incision for appendectomy is 
more properly closed by this method than by any other. It 
is more easily and quickly done, is more appropriate in afford- 
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ing the greatest amount of room in diffuse abscess, and will 
be found to give as good results as the more difficult McBur- 
ney operation. Incisions for attacking the gall-bladder and 
ducts, the common middle-line incision, and incisions in any 
part of the belly wall can be closed to best advantage in con- 
sonance with anatomical reasoning and clinical results by this 
method. I desire to call particular attention to the fact that 
overlapping of the aponeurosis has the widest kind of applica- 
bility in abdominal surgery. 

There is scarcely any abdominal incision which cannot 
be closed most successfully by this means to avoid hernia. Dr. 
C. H. Mayo, of Minnesota, writes me, ‘“ The overlapping 
method you mention for hernia and appendix operations we 
use constantly, and like it very much.” In hernia with separa- 
tion of the recti, and in epigastric and all ventral herniz, it 
is the operation par excellence. 

It has been the object of this paper to study the anatomy 
of the supporting structures of the abdomen and the various 
modes of approximating these structures in the closure of 
abdominal incisions in order to prevent or cure hernia of the 
belly wall. As a result of our study, we may formulate the 
following conclusions: 

First. That the aponeurotic coverings are the chief sup- 
porting structures of the abdominal wall. 

Second. That their approximation by overlapping, in 
doubling the strength of the aponeurotic layers, doubles the 
strength of the abdominal incision. 

Third. That this being so, and the overlapping method 
being proved the best mode of curing abdominal hernia, it 
follows that, as prevention is better than cure, it is wiser to 
prevent hernia by employing this principle in closing all ab- 
dominal incisions than to be forced to use it later to cure post- 
operative hernia. 

The following is a description of the technique employed 
for the prevention of abdominal hernie by overlapping the 
aponeurosis. This applies to the closure of incisions made in 
the middle line or for attacking appendix, gall-bladder, etc. 
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Pu Showing type of operation tor closing an abdominal incision by overlapping ot 
iponeurosis. First step: muscle coapted by interrupted sutures. \)} Flap of aponeurosts 


lifted from muscle (M interrupted stitches have been introduced through opposing (right 
margin of the aponeurosis and, having been carried over the surface of the muscle, are brought 


through a portion of the base of the raised flap (A). (This is depicted by needle in illustra- 
tion, and the ends of the sutures are held by haemostatic torceps ready for tying 
Fic. 6. Same, showing second step. The first row of sutures shown in Fig. 5 has been 


tied, thus approximating the right cut-margin of the aponeurosis to the base of the aponeu 
rotic flap (A Phen flap (A) is brought over the surface of the aponeurosis and its cut-mat 
gin attached to this structure by interrupted sutures forming the overlap (portrayed by needle 
mm position I ig. 4 illustrates same in 
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The integument and subcutaneous tissue are incised down to 
the aponeurosis. The aponeurosis is bared by reflecting back 
the skin and fat for a space of an inch and a half on each side 
of the incision. The aponeurosis is next incised in the same 
line and directly beneath the skin incision, and two flaps, one 
on each side of the incision, are raised from the underlying 
muscle by blunt dissection. One flap of aponeurosis is freed 
for an inch or so from its cut margin; the other for about 
half that distance. The incision through the rest of the ab- 
dominal wall is completed as usual. In closing, the peritoneum 
is approximated by a continuous suture. It may be wise in 
weak, fatty walls to now introduce two or three retention 
sutures placed well back from the margins of the wound and 
penetrating all layers above the peritoneum. The muscle, if 
well developed, is coapted by interrupted sutures. Then the 
cut edge of the aponeurotic flap, which was but slightly freed, 
is stitched to the base of the opposing flap (Figs. 5 and 6) by in- 
terrupted or mattress sutures. The free margin of the opposing 
flap is lapped over the other one and stitched down to the sur- 
face of the aponeurosis by interrupted or continuous suture. 
A drain of gauze wrapped about with rubber tissue, or a roll of 
rubber tissue alone, leading from the lower angle of the wound, 
should be inserted between the fat and aponeurotic layer in 
cases where there has been much manipulation or where the 
adipose tissue is thick. The skin may be coapted with the 
Michel clamp, buried silver wire, or other suture. The re- 
tention sutures are of silkworm gut; medium catgut is used 
for the lower layers, plain in the case of the peritoneum, 
chromicized for the muscle and aponeurosis. The retention 
sutures, if used, are employed merely to support the wall until 
the dangers of vomiting and meteorism are passed and union 
has begun. 


FIBRINOUS VESICAL CONCRETIONS. 


REPORT OF A CASE IN WHICH TWO LARGE FIBRINOUS CONCRETIONS WERE 
REMOVED FROM THE URINARY BLADDER. 


BY JOHN WHEELOCK ELLIOT, M.D., 
OF BOSTON, MASS., 


Surgeon to the Massachusetts General Hospital. 
THE following case, so far as I know, is unique. 


The patient, Mr. F., fifty-four years of age, single, fish-dealer, 
was admitted on November 3, 1902, to Dr. J. C. Warren’s service, 
at the Massachusetts General Hospital, with the following history. 

Six years before entrance he had been seized with severe 
pain in the abdomen, rolled on the floor, and vomited. This pain 
lasted for two days, confining him to bed for a week. Since then 
has had several attacks of a similar nature. During the attacks 
his urine was very bloody. Three years ago he passed a small 
stone. In September, 1902, he had four attacks with severe 
vomiting, the last one ten days before entrance. Pain starts in 
the left flank and goes down into the groin, at times as far as 
the testicle; passes water every half-hour. Examination nega- 
tive. No stone could be felt with the searcher. X-ray and uri- 
nary examination negative. While in the wards he passed a smali 
stone per urethra. 

Dr. Warren operated for right inguinal hernia, from which 
operation he made an uninterrupted convalescence. 

Patient re-entered the hospital on February 18, 1903, in Dr. 
Elliot’s service. Since discharge has had more or less trouble 
with his water, at times the urine is bloody, with severe tearing 
pain, lasting for about ten minutes, and coming on at the time of 
micturition. Occasionally the urine shuts off abruptly. Micturi- 
tion is greatly increased in frequency. Six days before entrance 
he passed bright red urine with clots. Examination by Dr. Elliot 
with finger in the rectum showed a slightly enlarged prostate, 
which was tender. 

On the 19th, operation by Dr. Elliot. Stone searcher intro- 
duced into bladder, but nothing found. Bladder washed with 
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Bigelow evacuator. No clicking. On introducing two fingers 
into the rectum, a mass at the base of the bladder could be 
plainly felt by bimanual palpation. A suprapubic operation 
was done after the bladder had been filled with water. The 
bladder wall was found to be extremely thin. On opening it and 
inserting the finger, two large, ovoid, smooth, soft masses could 
be felt about the size of small hen’s eggs. These two masses 
moved freely aud were found to be free in the bladder. They were 
elastic to the feel. After introducing a retractor, both of them 
were removed with ease. The bladder was otherwise normal. A 
rubber tube with gauze packing was inserted into the bladder, 
and a catheter through the urethra. Convalescence uneventful. 
On section of one of these ovoid masses, a small stone was found 
in the centre, surrounded by layers of laminated fibrin. (Figs. 
I and 2.) 

Drainage tube removed from the bladder on the fourth day. 
Catheter removed on fourteenth day. Discharged, March 22. 
May 18, feels perfectly well; has no frequency of micturition. 

The following is the pathological report by Dr. Whitney on 
the specimens removed. 

Two egg-shaped bodies removed from the bladder, the larger 
measured 6.5 by 3.75 centimetres and the other 5.5 by 3.5 centi- 
metres. They were of a lightish yellow color, with smooth sur- 
faces, slightly wrinkled, and of the consistency of firm putty. 
The larger weighed forty-five grammes and the smaller twenty- 
seven grammes. 

On section the structure was found to be laminated, between 
some of the layers of which were spaces which may have been 
occupied by fluid. 

The structure was homogeneous, slightly gritty, giving the 
impression of coagulated material, fibrin and mucus, mixed with 
particles of urinary salts, in the centre of which: was a small 
nucleus which measured about 2.5 centimetres in greatest extent, 
composed of inorganic material, which on the analysis of Pro- 
fessor E. S. Wood was found to be composed “ chiefly of calcic 
phosphate, with trace of calcic carbonate and triple phosphate, 
and débris of inorganic material.” 

Fibrinous concretion about a calcic phosphate nucleus. 


PARTIAL ENTEROCELE.' 


BY LUCIUS W. HOTCHKISS, M.D., 
OF NEW YORK CITY, 


Surgeon to the J. Hood Wright Hospital; Assistant Surgeon to Bellevue Hospital. 


ParTIAL enterocele, or hernia in which only a portion of 
the gut wall is pushed into the hernial sac, is as interesting as it 
is rare. 

Its mode of production is still a matter of dispute, as the 
condition must be clearly distinguished from the true intestinal 
diverticula. Whether these cases sometimes begin from a pre- 
formed false diverticulum, or always acutely as an accidental 
strangulation of some portion of the wall of the small intestine, 
is still a mooted question, and one mainly of academic interest. 

To the surgeon it presents itself as a form of strangulated 
hernia, most dangerous because of the lack of typical symptoms. 
The hernial sac in these cases is generally small, its contents a 
portion of intestinal wall, and omentum very exceptionally. 
With dense and unyielding walls and a narrow aperture in 
which the partial enterocele is caught, the strangulated portion 
of the gut wall soon loses its vitality, and gangrene, perforation, 
and general peritonitis even, may ensue, before the case assumes 
clinically the appearance of real gravity. 

In some of the reported cases a pre-existing hernia has 
been present, but in the majority it is very small or entirely un- 
noticed, until, after some unusual strain perhaps, a small swell- 
ing develops at the site of one of the hernial openings, and 
becomes painful. From the fact that only a portion of the intes- 
tinal wall is engaged in the neck of the sac, the typical signs of 
acute intestinal obstruction, so early developed in ordinary cases 
of strangulated hernia, may not appear until late, or until the 
inflammation with its accompanying swelling has spread to 
and involved the unstrangulated portion and led to its complete 
occlusion. 


"Read before the New York Surgical Society, October 14, 1903. 
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The portion of intestinal wall involved in partial enterocele 
is generally the convexity opposite the mesenteric attachment. 
The lateral wall, however, may be the seat of strangulation, 
simulating a true diverticulum, or even the mesenteric border of 
the gut may be implicated. 

When such a hernia does occur, it must be evident, from 
its very nature, that the interference with the circulation in the 
involved portion of the gut must soon be followed by swelling 
and infiltration of its tissues, by the outwandering of the intes- 
tinal bacteria through the damaged gut wall, and a general 
infection of the sac and contents. Adhesions between the gut 
and the neck of the sac protect the general peritoneum from in- 
fection for a little time, but finally this feeble barrier is over- 
come and a general peritonitis rapidly develops. This course 
of events is admirably illustrated in one of the cases to be 
reported. 

Since the conditions in strangulated partial enterocele are 
such that considerable damage to the intestinal wall is bound 
to have occurred before the diagnosis is made or an operation 
undertaken, resection of the gut will of necessity have to be 
resorted to in most of the cases as an essential part of the treat- 
ment. The following cases drawn mostly from the records of 
the J. Hood Wright Hospital serve to illustrate some interesting 
points in connection with the diagnosis and treatment of this 
rather unusual and very dangerous form of hernia. 


CASE I.—Strangulated Inguinal Hernia (Partial Entero- 
cele); General Peritonitis. 

W. H.; twenty-two years; January 10, 1898. Seen in 
consultation with Dr. J. A. Jenkins; four days ago seized with 
acute abdominal pain and vomiting; pain became more severe 
and constipation absolute. Seen by Dr. Jenkins thirty-six hours 
later; cathartics given without result; pain and vomiting con- 
tinued; distention of the abdomen developed and his condition 
became steadily worse. 

Examination.—Patient looked very ill; face pinched and 
drawn; pulse rapid; temperature, to1° F.; abdomen distended 
and markedly tender over the right side. Right rectus tense. 
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Examination of inguinal canal on right side revealed what seemed 
to be an enlarged and tender cord. Patient had a hernia twelve 
years before, which was supposedly cured. 

His physician regarded the case as one of obstruction. In 
view of the temperature, tenderness, and apparent peritonitis, a 
diagnosis of appendicitis with peritonitis and obstruction from 
paresis of gut was made. Immediate operation. Under ether 
narcosis, marked right-sided abdominal rigidity was apparent, 
and an elongated mass was felt low down in the right inguinal 
region. An oblique right-sided incision was made over mass 
and the peritoneum opened. There was considerable free serum 
in the abdominal cavity, the intestinal coils were congested and 
distended, and in separating them to search for the appendix a 
loop of gut was found apparently adherent to the right internal 
abdominal ring. This was freed easily and found to be a 
strangulated partial enterocele. Intestines washed with saline 
solution after partial evisceration, and the damaged loop of gut, 
in view of the patient’s bad condition, was not resected, but packed 
off with gauze and left in the bottom of the wound. Dressing 
changed next day. A very free oozing of serum had taken place. 
Condition growing worse. Temperature, 103° F.  Peritonitis 
progressed and patient died the following day. 

Case II.—Strangulated Inguinal Hernia (Right Partial 
Enterocele); Gangrene of Gut; Resection; Murphy's Button; 
Pneumonia; Thrombosis of Left Saphenous Vein; Recovery. 

H. S.; nineteen years; admitted to hospital January 4, 
1899, at 4.05 A.M. by ambulance. Noticed a small incomplete 
right hernia one year ago. Has ben subject to cramp-like pain 
in bowels. The day before admission, he began to have abdominal 
pain, nausea, and vomiting, and noticed a swelling at the site of 
the right inguinal ring. Bowels moved yesterday A.M. Vomited 
three times before admission. On admission he complained of 
epigastric pain, and has had no movement for twenty-four hours. 
Enema brings away fluid but no gas. Legs drawn up and looks 
sick. Examination reveals small tumor filling the upper part of 
the right inguinal canal and coming down to the upper end of 
scrotum. This swelling is tense but not tender, and there is dis- 
tinct impulse on coughing. There is marked tenderness at the 
site of the right internal abdominal ring, but not elsewhere. 
There is no abdominal distention. 
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A hot bath was given and moderate taxis made, but unsuc- 
cessfully. Rectal tube brought away some gas. Operation, 
4 P.M., January 4, 1899. Ether. Oblique inguinal incision. 
Small hernial sac found in the upper end of scrotum; this was 
incised and a small amount of brownish fluid with slight odor 
evacuated. In the upper end of this sac there was a small knuckle 
of gut firmly grasped and lightly adherent. Division of the con- 
striction allowed the gut to be pulled down and a typical Richter’s 
hernia demonstrated. A small portion of the wall of the small 
intestine had been pushed into the internal ring and become 
strangulated. This area was dusky and surrounded by a well- 
marked ring of necrotic tissue, which was separated from the 
rest of the healthy wall of the gut. The mesenteric vessels 
leading from it were thrombosed, and there was no evidence of 
vitality after washing in warm saline solution. The site of the 
hernia, with about four inches of gut, was therefore resected and 
the gut’s ends united by the Murphy button. Sac tied off and 
Bassini’s operation done. Patient made a good recovery from 
the operation, and the condition of the wound at the dressing next 
day was satisfactory. On the sixth day of January, two days 
after the operation, a right lower pneumonia developed, and on 
the same day a large tapeworm was passed. Ninth of January 
wound was dressed, slight faecal odor from the discharge. Wound 
opened and a wet dressing applied. Sixteenth of January Murphy 
button passed. Twenty-fourth of January wound granulating, 
secondary sutures and strips. Twenty-eighth of January throm- 
bosis of the left internal saphenous vein developed, with pain 
and swelling of the lower extremity involved. This condition 
cleared up in a few days, however, and the patient made a good 
recovery, being discharged as cured March 12, 1899. 

Case II].—Strangulated Partial Enterocele; Operation; 
Reduction; General Peritonitis; Secondary Operation; Death. 

A. A.; thirty-five years; admitted to hospital service of 
Dr. Le Boutillier, October 13, 1902, with the following history: 
Has had a left inguinal hernia for three years, had not worn a 
truss nor had any trouble until ten days before, when he was 
seized with severe pain in the region about the umbilicus and 
began to vomit, which vomiting has continued, and lately has 
developed a fecal odor. Bowels have moved once in this time. 
Examination on admission, patient looked very ill; face drawn and 
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anxious; pulse weak; tongue dry and brown. Abdomen some- 
what distended, and patient complains of pain about the umbilical 
region, where there is also some tenderness. There is also some 
general abdominal tenderness. At the site of the left internal 
abdominal ring there is a small, painful, irreducible swelling, which 

gives no impulse on coughing. Temperature, 99° F.; pulse, 96; 
respiration, 20; urine, negative. Immediate operation by Dr. 
Campbell, the House Surgeon, under instructions of Dr. Le Bou- 
tillier, attending surgeon. The stomach having been washed out, 
gas and ether were given, and an oblique incision made over the 
left inguinal canal; a small, tense, and rather thick hernial sac was 
found, from which, on being opened, a small amount of dark- 
colored fluid with slight odor was evacuated; five inches of 
omentum, also dark-colored, and a small knuckle of dark-colored 
gut slightly constricted at the neck of the sac was found. On in- 
cising the point of constriction at the neck of the sac, it was found 

that only a portion of the wall of the gut had been strangulated. 

This portion was black, but, as its color returned somewhat 

under hot saline solution irrigation, it was reduced. The omen- 

: tum was ligated and excised, and the sac having been tied off the 

| operation was completed as a typical Bassini’s. After the opera- 
tion fecal vomiting occurred, but the next day the condition had 
much improved; there was a good result from an enema, and 
no vomiting. The patient steadily improved up to the 16th, when 
the temperature rose to 102° F. and the pulse to 120; but there 
was no general tenderness or distention. On the 18th disten- 
tion and tenderness were evident, and about noon vomiting began 
and distention became more pronounced. Gas and some fecal 
matter in response to enema; as condition did not improve at 
6 p.M., the belly was opened, and incision of the peritoneum fol- 
lowed by escape of gas and feces. Saline irrigation of peri- 

toneum. Temperature rose to 107° F. Died at 1 p.M., rgth. 

| Case I1V.—Strangulated Inguinal Hernia; Partial Entero- 

| cele; Gangrene of Gut; Perforation; Resection; End-to-End 

Anastomosis by Maunsell’s Method; Died. 

| P. F.; forty-eight years; admitted to hospital January 28, 

| 1897; walked in. He has had a reducible hernia since boyhood, 

and it had never troubled him up to ten years ago, when for a 

time it became irreducible. After this he wore a truss, which had 

held it up well until three days before, when it grew larger, and 
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was no longer retained by the truss, and became irreducible. 
Vomiting and some pain ensued, but the bowels moved the next 
day, though not since. Vomiting has continued, but is not very 
frequent. Examination by the House Surgeon, who found what 
seemed to be an inflamed irreducible hernia. Sac not tense nor 
especially tender. Temperature, 101.6° F.; pulse, 100; urine, 
negative. Put to bed, ice-bag applied locally. During the night 
some hiccough and felt weak. Next day, enema effectual, tem- 
perature falling. January 30, A.M., temperature normal, looks 
very badly. Operation, 2.30 p.m. Ether. 

Usual incision was made over the hernial sac, which was not 
tense, and the sac was opened. Brownish fecal-smelling fluid 
evacuated. A small knuckle of gut firmly grasped in the upper 
end of sac, was gangrenous, and showed a small perforation. 
Sac washed out, gut released, strangulated area resected, and ends 
joined by Maunsell’s method of anastomosis, after an unsuccessful 
attempt with the Murphy button on account of the difference in 
size and thickness of the proximal and distal ends of the gut. 
Wound closed by Bassini’s method, with drainage at angles on 
account of the fecal contents of the sac. After operation, tem- 
perature rose, but there was no complaint of pain or tenderness 
over abdomen, which became much distended. February 1, tem- 
perature rose to 104° F., distention increased, and the patient died. 
A partial autopsy revealed a water-tight anastomosis, but gan- 
grenous edges of the opposed segments and a spot of gangrene 
about four inches proximal to the junction. Too much gut had 
been turned in by suture and the opening at the point of anasto- 
mosis was small. 

CasE V.—Strangulated Right Inguinal Hernia (Partial En- 
terocele); Resection; Murphy Button; Recovery. 

W.H.; sixty-four years; admitted February 9, 1903; walked 
in. Three years ago noticed rupture, and procured a truss which 
held it up well. Two days ago was seized with pain in the 
right inguinal region, and noticed some swelling in this situation. 
The pain has been severe, but no nausea or vomiting. 

Examination.—Just above the right external abdominal ring 
within the canal there is a small swelling which feels like a cyst, 
tense, smooth, no impulse on coughing, flat on percussion, not 
especially tender. Diagnosis not made. 

Operation same day. Oblique inguinal incision over mass 
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revealed a small sac which contained about two drachms of dark- 
colored fluid, and at the neck there protruded a small, tense, 
rounded tumor, which proved to be a portion of the wall of the 
small gut which had become strangulated. The area involved 
was clearly gangrenous, so the gut was resected and the ends 
joined by Murphy button in the usual manner. The convalescence 
was uninterrupted, the patient being fed with great care. There 
was a very moderate wound infection which was soon over, and 
the patient was discharged as cured March 8, 1903. 

Case V1.—sStrangulated Littre’s Hernia; Gangrene; Re- 
section of Gut; Anastomosis by the Murphy Button; Recovery. 

W. H.; sixty-four years; admitted to hospital February 9, 
1903. Previous history :—Right-sided inguinal hernia, noticed 
ten years ago, but never gave any trouble and always well held 
up by truss. Ten days ago was seized with sudden pain in the 
right inguinal region and noticed a swelling there. No nausea or 
vomiting; bowels have been constipated, but were moved since 
admission. Examination shows a lean old man in fairly good 
condition. Heart and lungs negative; arteries slightly thick- 
ened. At the right external inguinal ring there is a swelling 
about the size of a walnut,—tense, smooth, irreducible, flat on 
percussion; no impulse on coughing. ‘Temperature, 100.2° F.; 
pulse, 72; respiration, 22. Case seen by writer next day, as it 
was not considered urgent by members of staff who examined it. 

Operation.—Dr. Hotchkiss, February 10, 1903; gas and 
ether. Usual incision ; small sac, dark fluid, and a portion of wall 
of small intestine protruding into and strangulated by neck. As 
strangulated portion was gangrenous, gut was resected and ends 
united by the Murphy button. Uneventful recovery. Discharged 
as cured, March 3, 1903. The button passed several days later. 


In reviewing these six cases, the writer is struck by the 
lack of uniformity in the symptoms, the absence of any single 
pathognomonic sign which would have made an early diagnosis 
reasonably certain, and, finally, by the great disproportion be- 
tween the severity of the earlier symptoms and the real gravity 
of the case. 
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PERFORATION OF THE URINARY BLADDER BY 
AN APPENDICEAL ABSCESS. 


BY I. S. STONE, M.D., 
OF WASHINGTON, D. C. 


Mrs. T., aged fifty years, had the usual symptoms of appen- 
dicitis early in August, 1903. Her condition, in her physician’s 
opinion, was not such as to demand early operation, and she re- 
mained in her bed for several weeks at her home in a small country 
town during her critical illness. An abscess developed in the right 
iliac fossa which caused the usual pain with fever. Her bowels 
were not apparently influenced by the presence of the abscess, nor 
were the symptoms of peritonitis present. 

After three weeks’ illness the patient had dysuria and other 
signs of cystitis, which finally culminated in a discharge of 
nearly a pint of pus (during two days) from the bladder. The 
pain diminished, the fever subsided, and the swelling in the 
ovarian region began rapidly to disappear. The patient was 
brought to us, October 24, for examination. Her condition had 
greatly improved. There was only slight rise of temperature and 
pulse, and her only complaint was “ irritable bladder” and slight 
tenderness on pressure in the right inguinal region. A mass could 
be located which showed the site of the former abscess, and we 
suggested appendectomy in order to prevent future trouble. 

When the abdomen was opened, we found the appendix with 
a rather fat mesentery adherent over the right upper cornu of the 
bladder, and stretching across the right side of the pelvis above 
the Fallopian tube and broad ligament. There were no adhesions 
between peritoneal surfaces except at the point where the appen- 
dix and omentum were attached to the pelvic wall as above de- 
scribed. The omentum was evidently of great service in securing 
the attachment of the appendix to the parietes. When the appen- 
dix was liberated and removed, its distal extremity was found 
open and in direct contact with the perivesical cellular tissue 
immediately over the bladder. The bladder was filled with an 
aqueous solution of methylene blue and was found intact, showing 
that spontaneous closure had been made. A drainage tube was 
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placed outside the peritoneum connecting the infected cellular 
tissue over the bladder with an incision near the anterior superior 
spine of the ilium. 


The patient promptly recovered, and was ready to leave the 


hospital in two weeks. 


as 


We have collected reports of over thirty similar cases by 
many surgeons, and append the names to this paper for 


reference. 
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602, 604. 


. Viadoff. Thesis, Lyon, Tome xvii, 1897-98, Des Absces Appendicu- 


laire, overts dans la Vesie, mentions cases by: 


. Roux (Lausanne). Méd. de la Suisse. 

. Brun. La Presse Médicale, July, 1896, p. 341. 

. Poncet. (Reported by Brian and Geroud.) 

. Menére. Arch. de Méd., 1828, p. 527. 

. Leplat. (See Vladoff.) 

. Bulzer. Gaz. Méd., No. 25, p. 321. 

. Halle. Ann. des Surg. Genito-Urinaires, 1892, p. 916. Recovered. 


Also, Halle, Ann. des Surg. Genito-Urinaires, 1892, p. 913. Died. 


. Dauce et Husson Répertoire d’Anatomie, T. iv, 1827, Obs. 17. 
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perforated bladder.) Autopsy. 

27. Roux. Lausanne. 

28. Poncet. 

29. Jarvelle. 
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Paris. Thesis. Presented November 4, 1808. 
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TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY. 


Stated Meeting, October 28, 1903. 


The President, Lucius W. Horcuxiss, M.D., in the Chair. 


APPENDICOSTOMY, FOR CHRONIC ULCERATIVE COLITIS, 
ONE YEAR AFTER OPERATION. 


Dr. WILLy MEyEr thought the members of the Society might 
be interested in seeing again the patient whom he had shown at 
the May meeting. The patient was a woman, fifty-four years 
old, who had had thin bloody stools for over two years before 
she entered the hospital. According to her history, a diagnosis 
of dyseftteric ulcers was made, although the clinical symptoms 
also pointed to a specific cause. Upon entering the hospital she 
was very much reduced in strength, and the electric illumination 
of the rectum revealed the presence of ulcers throughout this 
organ; bleeding surfaces were also seen high up at the turn of 
the rectum. Prior to her admission to the hospital she had been 
treated at home with irrigations, but without improvement. It 
was decided to resort to Dr. Weir’s method of using the appendix 
for the introduction of an irrigating tube. Through the appen- 
dicostomic opening irrigations were kept up every day, then every 
other day, now for twelve months; the solutions used were silver 
nitrate in increasing dose, sometimes thymol, etc. When the 
patient left the hospital, five months after the operation, she had 
gained over twenty pounds. At the time of her entering the hos- 
pital she only weighed eighty-two pounds. On account of stric- 
tures within the lumen of the appendix the reintroduction of the 
tube at intervals had to be given up. She was advised not to make 


any further attempts to increase her comfort, but to leave the 
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tube permanently in place. The irrigations were given with an 
ordinary fountain syringe and administered every other day. 
There has been no leakage, and she has continued to gain flesh 
and strength, now weighing about 110 pounds. The rectoscope 


_ showed that the ulcers had healed. The time has come to re- 


move the tube and let the appendicostomy wound close. 


APPENDICOSTOMY FOR MULTIPLE PAPILLOMA OF THE 
COLON. 


Dr. Witty Meyer presented a man, twenty-nine years old, 
who entered the hospital in May, 1902. He had had repeated 
hemorrhages from the intestines, and the rectal tube revealed a 
number of tumors within the rectum, multiple papilloma. <A 
colostomy had been performed on July 10 and 13 according to 
Schede’s method, and on August 20 the rectum was resected with 
the help of the osteoplastic method of Rehn-Rydygier. Septem- 
ber showed the wound slowly closing, but a posterior fistula had 
become established at the place where the sutures had been. 
When the speaker took service a number of ulcerations and re- 
curring papillomata were found in the neighborhood of the 
internal opening of the fistula. The patient asked that the pos- 
terior fistula be closed. Four months after the first operation, on 
December 1, the flap was turned back and the partially necrotic 
piece of the sacrum with the coccyx removed. The fistula was 
found at the site of the suture. In order to reach the same, it 
became necessary to make an additional resection of the sacrum, 
removing about one-half of an inch of it transversely. Then the 
fistula could be closed with a double row of chromicized catgut 
sutures after freshening the edges. So far as the fistula was con- 
cerned the patient did better. The discharge was a great deal 
less, but there was developed retention of urine, which the speaker 
thought might have been due to some injury to the nerves of the 
bladder. The patient’s general condition gradually improved, 
although he had to be catheterized. Eight months later he was 
able to pass his water all right, and to-day he has complete 
control. 


The speaker thought this case illustrated well the wisdom of 
waiting in such cases before establishing an artificial suprapubic 
outlet for the urine. There had been some trouble with the arti- 
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ficial anus, and in 1903 one had attempted to close the fistula at 
its original site after doing an inguinal colostomy lower down. 
To-day both the coiostomy wound and the fistula still lead into 
the colon. Repeated attempts at closing the latter had failed. 
When he came on duty again in the hospital during May, the 
patient was much reduced and had frequent diarrhoea and hemor- 
rhages. He proposed an appendicostomy, and on the 3d of 
June it was performed. The appendix was pulled so far out that 
the entrance to the caecum corresponded to the peritoneal wound. 
The abdominal wound having been closed, the appendix projected 
about one and a half inches over the skin. It was amputated, 
and probably a little more retained than was necessary. It was 
permeable. The next day a catheter was introduced and irriga- 
tions commenced, using nitrate of silver and thymol; the patient 
began to improve at once. The irrigations generally took about 
fifteen or twenty minutes, and the solution was passed during 
that time; sometimes, however, a few hours later water was 
still discharged through the artificial anus. To-day the patient 
had gained much in weight. The catheter was left out from the 
start. 

In an article published some time ago the speaker ventured 
to propose appendicostomy in cases of intestinal obstruction due 
to cancer of the colon or rectum. If the appendix was not found 
to be obliterated, it certainly was simpler and safer to do appen- 
dicostomy than czecostomy He had tried to find out in this 
patient whether water would return through the tube after the 
colon had been distended. [or this purpose the afferent part of 
the artificial anus was tamponed, and now a large quantity of 
water allowed to flow in. It was noted that only a small amount 
of water returned. This was perhaps due to a papilloma obstruct- 
ing the inner end of the tube. Only observations on cases as 
mentioned above will clear up this point. Dr. Meyer expressed 
the opinion that, according to his experience, appendicostomy had 
a decided place in the field of surgery. 

Dr. Howarp LILieNTHAL said he had had three cases of 
appendicostomy; one had been reported some time ago and was 
a failure; the other two were successes. In both of these latter 
cases there had been no difficulty in irrigating with the rectal tube 
introduced not far and with the catheter in the appendicostomy 
wound. The fluids used came through promptly. His second 
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successful case was operated upon by one of his adjunct surgeons. 
This patient gained twenty pounds in a short time in spite of the 
fact that there was a nephritis at the time of operation. Both these 
cases were ulcerative colitis. The unsuccessful case was one of 
papillomatous colitis; the fluids would not run as they should, and 
finally a caecostomy was performed. This patient went from bad 
to worse and died of asthenia. 

He did not believe that in old persons with stricture of the 
lower bowel such an operation would ever become valuable, es- 
pecially when the needs of operation and relief were urgent. He 
believed one took chances in not working quickly, i.e., doing a 
quick colostomy and relieving the imminent danger. More radical 
procedures could then be later undertaken. 


CHOLECYSTECTOMY. 


Dr. WiLLy MEyER presented a woman, fifty-two years old, 
who had entered the hospital the middle of last December with 
symptoms of a first attack of cholecystitis. All the symptoms 
were but slightly developed, and there seemed to be no reason to 
fear the existence of any serious trouble. After entering the 
hospital all clinical symptoms soon subsided except some slight 
tenderness over the region of the gall-bladder. An operation was 
advised and performed with a longitudinal incision through the 
rectum on the 27th of December, when the following conditions 
were found: The omentum was adherent to the gall-bladder and 
liver; after stripping it off an abscess was found which contained 
about an ounce of pus. The speaker was surprised to find under- 
neath the omentum the existence of a pretty far advanced gan- 
grene. Nothing could be done except to extirpate the gall- 
bladder, which was done in the usual manner. He used silk for 
tying the cystic duct; now he uses chromicized catgut. The 
mucous membrane of the removed gall-bladder was found to be 
diffusely gangrenous. The specimen which he presented showed 
an artificially inverted, much thickened gall-bladder, with the 
scattered necrotic patches of the mucosa still visible. One very 
large stone was found with one facet, and on top of it a smaller 
stone was found with two distinct facets, one on either side. It 
was interesting to note that the smaller stone had made a com- 
plete somersault within the bladder. This moving of the stone 
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probably has occurred at the time the gall was flowing into and 
out of the bladder, allowing the small stone to turn and to rub 
at one time his one pole on the larger stone, and at another time 
its other side. There surely had been only two stones in the 
bladder. 

The silk ligature was used on the 27th of December; in the 
beginning of February, six weeks later, he succeeded in removing 
the thread. The patient was now perfectly well. No ventral 
hernia had developed. 

Dr. GEORGE WooLsey reported the case of a woman in the 
Presbyterian Hospital upon whom he had operated last summer. 
The symptoms, so far as the tenderness and pain were concerned, 
were confined to the left side. These symptoms were referred to 
a point to the left of the median line, about three inches above the 
level of the umbilicus. There was no pain or tenderness on 
pressure between the umbilicus and margin of the ribs on the 
right side. A probable diagnosis of cholelithiasis was made, 
although there arose the question of disease of the pancreas. The 
history dated back five or six years, and the symptoms were in- 
creasing in severity. The patient had a slight temperature, 101° 
F., and slight jaundice. An incision was made in the median line 
and nothing was found on the left side. The gall-bladder was 
small, and did not project below the margin of the liver. Its 
layers were thickened and very dark, almost gangrenous, in ap- 
pearance. The gall-bladder contained many stones, half a dozen 
of which were quite large ones. He searched for a possible cause 
of the jaundice, but no stone was found in the common duct; 
the head of the pancreas was found to be enlarged and hard. The 
jaundice he attributed to slight obstruction due to pressure of 
the hard pancreas upon the common duct. The gall-bladder was 
removed by a simple cholecystectomy, with good results. The 
jaundice gradually d:sappeared. The interesting and unusual 
feature was the tenderness on pressure and pain confined to the 
left side. The explanation of this was obscure. Whether it was 
due to adhesions, which presented nothing unusual, to the pan- 
creatitis, or to some other cause, he could not say. 

Dr. Witty MEYER said that he too had noticed in several 
patients who were troubled with a chronic recurring cholecystitis 
that they complained of tenderness on the left side of the lower 
abdomen in the acute attacks and of more pain on the left than 
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on the right side. He believed the general practitioner was some- 
times misled in his diagnosis on account of this peculiar condition. 
He was inclined to explain this peculiar phenomenon as being 
due to irradiation within the affected sympathetic nervous system. 


(ESOPHAGEAL STRICTURE DILATED BY A THREAD AND 
RUBBER TUBE. 


Dr. CHARLES N. Down presented a child of four years who 
was admitted to St. Mary’s Hospital for Children, March 28, 
1903, tor pneumonia and cesophageal stricture. About February 
15 she had swallowed some lye, and had suffered from increasing 
difficulty in swallowing for the last three weeks. The pneumonia, 
which was severe, prevented treatment of the cesophageal stricture 
at first; but by April 6 the pneumonia had fortunately subsided 
enough to permit a gastrostomy. At this time the child’s condi- 
tion was most pitiable. She was emaciated to the last degree, 
and was as nearly starved as a child could be and yet live; ap- 
parently nothing had passed from the mouth to the stomach for 
several days, and rectal feeding was a poor substitute for normal 
feeding during an exhausting illness. It was doubtful whether 
she could endure anesthesia and even a mild operation, but for- 
tunately she did, and gastrostomy was done by the purse-string 
method (Stamm’s), and milk was introduced into the stomach 
while she was still on the operating table. After this she gained 
very rapidly ; there was no leakage from the gastrostomy wound ; 
she consumed large quantities of milk, and gained much in 
weight and strength. 

The stricture still remained, however; no instrument could 
be passed from above, and repeated efforts to float a silk thread 
through, as advocated by Dunham, were fruitless. Therefore on 
May I an attempt was made to pass instruments upward through 
the cardiac orifice of the stomach; the gastrostomy opening was 
enlarged sufficiently to admit a Kelly’s cystoscope tube, one-half 
inch in diameter, and by means of reflected light the orifice was 
found, but nothing could be passed. A large blunt-pointed 
copper probe was tried, then a small blunt-pointed silver probe, 
then filiforms and various kinds of bougies, but all of them met 
firm obstruction close to the stomach mucous membrane. In order 
to test the permeability of the stricture, a little milk was then 
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passed in from above through a catheter, and after a time a mi- 
nute drop came through the opening, but the probe failed to pass 
when applied to this very spot. The child was therefore put back 
to bed and a second similar attempt was made three days, later, 
but that too failed. No further attempts were made to pass in- 
struments from below, but renewed efforts were made to pass 
a thread from above by running it through a drinking-tube, hold- 
ing it so as to prevent too much going in at once, and then wait- 
ing for the free end to be carried through the stricture with the 
feeble flow of the water which worked its way through the 
stricture. Dr. J. H. Lewis, the house surgeon, was most patient 
and persistent in this work, and finally, on May 13, succeeded in 
getting a fine silk thread through from the mouth to the stomach. 
The dilatation of the stricture was then simply a matter of time 
and patience; other threads were drawn through on this one, and 
on May 15 one of them was drawn up and down so as to slightly 
saw the stricture walls, following Abbe’s suggestion (N. Y. Med. 
Record, Feb. 25, 1893), and a piece of rubber tubing about the 
size of a No. 15 French catheter was stretched out by a thread 
attached to each end, drawn into the stricture and permitted to 
remain in place and dilate it by its elasticity, as advocated by Dr. 
Curtis before this Society (see ANNALS OF SuRGERY, Vol. xxxi, 
p. 352). This tube slipped into the stomach, and on May 20 was 
removed, and an unsuccessful effort was made to pass bougies 
from the mouth; they only went to a point seven inches from the 
teeth, however. On May 22 another larger tube was stretched 
and drawn into the stricture, and four days later this was drawn 
up through the mouth; but even then bougies could not be passed 
from above. On May 27 she was able to take milk and soft 
hominy porridge by the mouth, and the next day she took crackers 
and bread and milk. 

May 29 a No. 15 (F.) bougie was passed upward by in- 
serting its tip in the end of a No. 12 catheter, which was drawn 
upward on one of the threads. By pursuing this method only a 
No. 16 bougie could be passed from below, June 11, and none 
could be passed from above. On that day a No. 19 wire bougie 
(Dunham) could not be drawn through the stricture. A piece of 
rubber tubing the size of a 32 French catheter was therefore 
stretched and drawn into the stricture; on the following day this 
had slipped into the stomach, and a No. 24 bougie could be 
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passed from above. The bougies were then passed daily, and by 
July 17 a No. 28 was passed into the stomach from above. 
Bougies have been passed since at irregular intervals, and now 
size No. 26 passes easily into the stomach, and she takes the ordi- 
nary kinds of solid food and swallows and digests them well. 

There are several points of interest in this case. The most 
important is the passage of the silk thread through the stricture 
after the failure of most careful and persistent efforts to pass 
instruments both from above and below. The stricture occupied 
the lower three inches of the cesophagus, and was so tight as to 
hardly have a lumen. When the child took fluid by the mouth, 
she swallowed a little, and then regurgitated it, throwing up, 
as nearly as could be measured, all that she had taken; and 
when the process was observed by introducing milk into the 
cesophagus through a catheter, and then watching for several 
minutes at the cardiac orifice through a cystoscope tube with the 
aid of reflected light, so small an amount of milk trickled through 
that it could hardly be called a drop. Yet the thread finally found 
its way through this minute channel, a remarkable illustration 
of the efficacy of this simple procedure so ably proposed by Dr. 
Dunham (ANNALS oF SurRGERY, March, 1903, p. 350). This 
method is apparently the best that we have for introducing 
a guide through a very narrow cesophageal stricture. The case, 
too, illustrates the efficacy of the stretched rubber tube as an 
cesophageal dilator. It was surprising how easily the tube could 
be introduced, and how quickly it dilated the stricture when in 
place. After drawing the thread up and down a few times, the 
first size, No. 15 French, was easily introduced, and probably fell 
back into the stomach on the following day. The second size, 
No. 20 French, was also easily introduced, and was held in place 
by fastening the string to the cheek; this, however, caused much 
irritation. The third size, No. 32 French, was also easily intro- 
duced, and was only left in place one day, but in that time it 
dilated the stricture from sixteen to twenty-four, as measured by 
bougies. No doubt the entire dilatation could have been accom- 
plished within a very few days, or perhaps at a single operation. 
With this weak child, however, it seemed better to use a more 
gradual method. 

There was enough leaking from the gastrostomy wound to 
make a troublesome complication in this case. After the enlarge- 
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ment of this wound for the introduction of the cystoscope tube 
and passage of instruments, purse-string and interrupted sutures 
were taken to constrict the opening; but as there were no fresh 
peritoneal surfaces, they did not prevent leaking entirely, and it 
hardly seemed wise to expose the peritoneal surfaces anew, since 
healing was taking place without it. The wound has now been 
practically healed for weeks, although there is still a very little 
leaking from a minute opening. 


THROMBOSIS OF LATERAL SINUS AND UPPER JUGULAR 
VEIN. 


Dr, CHARLES N. Down presented a girl of eleven years who 
had been suffering from a discharge from the left ear for over a 
year. Six months ago it became worse; for the last month she 
had suffered from increasing pain, and on September 12, two 
days before her admission to St. Mary’s Hospital, she had a chill. 
When admitted, there was moderate tenderness over the mastoid, 
and soon afterwards she had a chill, and her temperature went up 
to 105.2° F. On the following morning he operated, and found 
extensive disease of the mastoid. There was considerable pus in 
the antrum and the bony structure behind and below it. It was 
an extensive case of suppurative mastoid disease, and a thorough 
mastoid operation was done, all the pneumatic cells being re- 
moved, and drainage established from the tympanum through the 
antrum. There was one spot of bone over the lateral sinus that 
looked suspicious, and it was removed; the sinus was inspected 
and found to be normal in appearance. After the operation the 
temperature went down, and remained so for one week, all the 
symptoms being favorable; then it suddenly went up again; the 
patient had a chill, then another and another, the temperature 
going to 105° F., and over the upper part of the jugular vein there 
was some swelling and tenderness. . 

Another operation was therefore done. On removing the 
bone from over the lateral sinus much inflammatory exudate was 
found, and hence, before proceeding further there, an incision 
was made in the neck and the internal jugular vein was removed 
from just above the clavicle to a point above the entrance of the 
facial vein. The vein above this point was shrunken and its 
lumen obliterated. The longitudinal sinus was then exposed from 
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the bulb backward for about an inch and a half, and: was found 
to be obliterated throughout this area, its shrunken walls and the 
adjoining dura showing a plastic exudate which indicated the 
extent of the inflammation. Since no clot could be turned out 
here; and since the infection which had caused the recent chills 
had apparently come from the upper jugular, further exploration 
seemed inadvisable, and accordingly the wound was packed and 
the dressing applied. There has been no return of the chills and 
no further evidences of either septicemia or pyemia, and the 
patient has progressed steadily towards recovery, the wound now 
being nearly healed. 

Dr. Witty Meyer had had two cases of thrombosis of the 
internal jugular in which an operation had been previously done 
and the sinus exposed by an aural surgeon on account of con- 
ditions similar to the one reported by Dr. Dowd. In one case he 
had ligated the jugular vein just above the clavicle, and, in the 
other, the vein was so thoroughly thrombosed far down towards 
its entrance into the subclavian that he decided not to attempt 
to loosen it. In both cases the vein was not extirpated, but slit 
open in its entire length. In the first case irrigations could be 
made through the temporal bone and the fluid made to appear in 
the sinus; in the other case this could not be done. Both cases 
made good recoveries. 


TUBERCULAR OSTEOMYELITIS OF THE TIBIA. 


Dr. CHARLES N. Down presented a child two years old who 
was in good health until the middle of April, when his mother 
noticed that he complained of tenderness over the middle of the 
left leg. At that time no swelling was apparent, and there was 
no history of injury. A slight swelling, however, soon appeared, 
and increased very slowly until his admission to St. Mary’s Hos- 
pital, July 20. At that time it was about an inch and a half in 
diameter, was hard, and tender on pressure; it was on the an- 
terior surface of the left tibia about its middle; the skin was 
freely movable over it, and there were no signs of acute inflamma- 
tion. The bone, both above and below this point, seemed slightly 
thickened; his temperature was 100.5° F.; pulse, 120; respira- 
tion, 24. Operation was done July 24, and there was found to be 
an involucrum about the entire tibia, which at the point of great- 
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est swelling was one-half an inch thick, and over the rest of the 


bone was about one-eighth of an inch thick; this was removed. 


over the entire anterior surface of the bone, which looked hard 
and almost normal; but on cutting through a spot which seemed 
a little softer than the rest, the entire bone cavity was found to 
show evidence of extensive rarefying osteitis; it was roughened ; 
there were small sequestra, and the bone in many places was 
destroyed almost to the surface. All of the bone and involucrum 
between the two epiphyses was removed, excepting a small strip 
which was just sufficient to maintain the shape of the leg with 
the aid of splints and the fibula. The cavity was washed out 
with bichloride of mercury solution, 1 to 5000, and the peri- 
osteum and skin were sewed together with catgut, and a wet 
dressing applied. 

The wound healed up promptly by primary union without 
incident. "The accompanying photograph was taken fifteen days 
after the operation. The child has remained well ever since ex- 
cepting for bronchitis, for which he is now being treated in the 
hospital. There is still very slight tenderness about the tibia. 

The Pathological Report, which was made by Dr. Mathews, 
the hospital pathologist, was as follows: 

Periosteum and medulla of tibial shaft. 

Small masses of tissue. 

1. Periosteum. The tissue shows production of periosteal 
bone and thickening of periosteum. It also shows discrete typical 
tuberculous lesions, 1.e., miliary tubercles with central necrosis 
and periphery of giant and epithelioid cells. 

2. Medulla shows lesions of diffuse tubercle. No micro- 
scopic evidences of suppurative inflammation. 

Culture smears on blood serum (Loeffler) remained sterile 
in thermostat. 

Tubercular osteomyelitis of the large long bones is certainly 
among the rarer inflammations, the tubercular processes usually 
being confined to the epiphyses and to the tissues adjacent. It 
is mentioned by various authors, but is uncommon enough to 
warrant the presentation of this case to the Society. The entire 
history of the disease and the appearance at operation were those 
of subacute osteomyelitis, and the general disease of the medulla, 
the formation of sequestra and of involucrum, corresponded to 
that disease. The satisfactory healing by primary union is also 
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noteworthy in so extensive a bone lesion, and it emphasizes the 
desirability of attempting to gain such healing in the subacute 
cases. The strip of bone left was not strong enough to fasten 
nails to, according to Neuber’s method, if one had been so dis- 
posed, and the spots of local inflammation which would have 
been thus closed would have been disadvantageous. 


CHOLECYSTECTOMY. 


Dr. Howarp LILIENTHAL presented a man, twenty-six years 
old, who had been admitted to the hospital March 14, 1903. He 
had had measles and rheumatism, but no typhoid fever He had 
no jaundice. He had had hemorrhoids for two years. During 
the past two years he had had several attacks of what apparently 
was biliary colic. He had never passed any stones, although 
stones had been looked for. The attack for which he came to the 
hospital had lasted seven days. He had cramps in the epigastrium. 
He had vomiting and, two days after, pain and chills. The 
next day his vomiting continued. For four days he was consti- 
pated. The pain was constant until two days before admission, 
when it began to diminish; it continued to be localized in the 
epigastrium. On admission, the patient had a temperature of 
101° F. and no jaundice. The local and physical signs showed 
tenderness and rigidity in the right hypochondrium, the tender- 
ness being one and a half inches above and to the right of the 
umbilicus. He was operated upon on the 17th of March. Three- 
inch rectus incision. The gall-bladder was removed after sepa- 
rating omental adhesions. It was about six inches in length, had 
thick walls, was full of pus, and contained eight stones. Ulcera- 
tions and gangrenous areas were present. The specimen was 
presented. The stones were fairly large. A few days afterwards 
he had hypostasis at bases of both lungs. He did not incise the 
common duct because there were no signs of general obstruction, 
and so he saw no reason for so doing. Chromic catgut was used 
to ligate the cystic duct. By April 8 the wound had healed nicely, 
and the patient had had no trouble since with his gall-bladder. 


PYLOROPLASTY; GASTROJEJUNOSTOMY. 


Dr. JoHNn Rocers, Jr., reported the case of a man, fifty-six 
years old, whom he had seen in December, 1902, with a dyspepsia 
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which had been of about twenty years’ duration. Examination re- 
vealed a dilated stomach and palpation showed a possible tumor 
in the region of the pylorus. The patient had all the symptoms 
of a pyloric obstruction, and a tentative diagnosis of cancer was 
made, as the symptoms had become recently very much exag- 
gerated. An incision was made in the right rectus muscle, and the 
findings were simply those of a thickened pylorus. The patient 
took ether very badly, and all attempt at pylorectomy was changed 
to hasty pyloroplasty. The pyloroplasty opening was large 
enough to admit of two fingers. The patient was all right until 
August last, when symptoms of obstruction again appeared. This 
showed the failure of the pyloroplasty operation, although the 
conditions for a success were good. On October 5 he did a 
gastrojejunostomy by a method which is used in many of the 
clinics abroad, but receives rare mention in this country. It con- 
sisted in a retrocolica posterior operation. The opening in the 
stomach was placed on the posterior surface near the greater 
curvature and in the jejunum within three inches of its origin 
The jejunum was then sutured in the natural vertical position 
(which is its course in this part) to the posterior wall of the 
stomach. On October 15, ten days later, the patient returned to 
his shop. No disagreeable symptoms followed the procedure. 
This form of gastroenterostomy seemed to him to be a very use- 
ful method, and one that was not enough used in this country. 
Dr. ELtswortH Evrort, Jr., asked what was the condition of 
the stomach at the time of the second operation. He recalled a 
case in which all the symptoms of cancer of the pylorus were 
present. This patient was a woman aged forty years, and three 
years and a half ago, at the time of operation, he had found the 
pylorus to be the seat of a growth which was hard and nodular 
and had all the landmarks of cancer. As the general condition of 
the patient was such that no prolonged operation could be with- 
stood, a posterior gastro-enterostomy with the Murphy button was 
done, and the abdominal wound closed. At the end of three or 
four months this patient had gained forty or fifty pounds in weight. 
She was then advised to submit to another operation for the 
removal of the tumor, and her consent was obtained. Upon open- 
ing the abdominal cavity no trace of the tumor could be found. 
The patient since then has continued to enjoy good health, with- 
out any symptoms of pyloric stenosis or evidences of any growth. 
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The Murphy button has never been passed, and the X-ray showed 
it still to be in the stomach. He had read of cases in which, at 
the original operation, the pylorus was resected for carcinoma, 
and in which a subsequent microscopical examination failed to 
detect the disease. The resemblance to carcinoma was in these 
cases believed to be due to a peculiar pyloric muscular contraction 
which resulted in a consistency which simulated the hard-like char- 
acter of cancer. In the present instance, however, the growth 
noticed at the time of the original operation must have been the 
cicatrix of some prior extensive ulceration, and its disappearance 
must have been due to the removal of the irritation by the gastro- 
enterostomy. 

Dr. F. KAMMERER said that inflammatory tumors in the 
region of the pylorus simulating carcinoma were not so very 
rare. They frequently disappeared after gastro-enterostomy. 
In one of two such cases which he had observed a secondary 
laparotomy, some six or eight weeks after the operation of 
gastro-enterostomy undertaken with the idea of removal of the 
growth, showed that the tumor had entirely disappeared. The 
case had been demonstrated at one of the Society meetings sev- 
eral years ago, and he would not enter further upon its history. 

Dr. Howarp LILIENTHAL said he had had three cases in 
which he had done the Finney operation, and he wished to speak 
in favor of it. The anastomosis will not contract. If the pyloro- 
plasty opening remains at all patent, there was a strong prob- 
ability that a coexisting Murphy button gastro-enterostomy would 
close. When Finney read his paper before the Society, he showed 
a stomach in which this had taken place. The Murphy button 
wound had closed, so that only a fine bristle could be passed. 

Dr. JouHN Rocers, JR., said that the condition of the stomach 
in the first operation showed such a thickening of the pylorus that 
it simulated a cancer at that situation. Upon further examina- 
tions it was shown to be hard, but it did not cut like a cancer, and, 
therefore, he did not attempt to do more than a Heinecke-Mikulicz 
operation, making the incision through the under part of the 
pylorus and adjoining portions of the greater curvature of the 
stomach and first portion of the duodenum. It thus approached a 
Finney operation. At the second operation the thickening and 
hardness had disappeared from the pylorus. The finger was 
passed through the pylorus, and it was demonstrated that the 


282 NEW YORK SURGICAL SOCIETY. 


pyloroplasty had failed from cicatricial contraction. It had shrunk 
from a size admitting two fingers at the original operation in the 
previous December to a barely perceptible aperture. 


CONTUSION OF ABDOMEN; RUPTURE OF THE SMALL IN- 
TESTINE; ENTERORRHAPHY. 


Dr. L. W. HorcHkiss presented a man, twenty-one years 
of age, who was admitted to Roosevelt Hospital, September 2, 
1903, with the history that while helping some other workmen to 
lift a heavy fire-shovel the patient received a powerful blow in 
the abdomen from the handle. He experienced immediately in- 
tense abdominal pain and began to vomit. He was brought to 
the hospital shortly afterwards by the ambulance. At the time 
of admission his condition was fairly good; there was very little 
or no shock; but he complained of great pain in the abdomen, 
and lay in bed with his limbs drawn up. There was well-marked 
rigidity, especially over the right side of the abdomen, and tender- 
ness, with no evidence of any lesion of abdominal wall to account 
for it. His pulse was 80; respiration, 28, and entirely thoracic, 
and his temperature, 99.6° F. He was seen by Dr. Hotchkiss 
shortly after his injury, and, in view of the well-marked local 
rigidity, the great pain and vomiting, immediate operation seemed 
indicated in view of a possible intestinal rupture. The patient 
was prepared at once for operation and brought to the operating 
room a little less than an hour from the time of admission. Under 
gas and ether anesthesia a laparotomy was performed, the in- 
cision separating the outer fibres of the right rectus muscle for 
about two inches above and below the level of the umbilicus. 
Gas, fluid, and some intestinal contents escaped on incising the 
peritoneum, and, after washing with saline solution, the coils of 
small intestines lying near incision on the right side of the ab- 
dominal cavity were examined. A rupture through all the coats 
of the jejunum was quickly found, isolated, and closed with fine 
silk sutures after Connell’s method, the lower end of the tear 
being closed by a Lembert suture only, and the suture line forti- 
fied by one or two others. The tear involved nearly one-half of 
the circumference of the intestine, and extended from the mesen- 
teric nearly to the free border in a direction at a right angle to the 
long axis of the gut. After thorough flushing of the peritoneal 
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cavity with warm saline solution, the abdominal wound was 
closed without drainage, and the patient returned to bed in very 
fair condition. The subsequent history of the case was unevent- 
ful. Vomiting occurred only once after the operation, and some 
slight colicky pains the first two days. There was some elevation 
of temperature, but no wound infection, and the healing was 
prompt and satisfactory. Rectal feeding was kept up for about 
ten days, and after this a gradual resumption of ordinary diet. 
The patient was discharged well on September 24. 

The principal features of interest in the case are the character 
of the injury, the symptoms, rigidity, and continued vomiting, 
the early operation, and the efficiency of the Connell suture. 

The case showed the value of sudden marked rigidity of the 


~ abdominal wall as an indication of rupture of the intestine. Al- 


though this is by no means pathognomonic, it is always suggestive 
in cases of this sort, and, taken in connection with the nature and 
situation of the injury, often justifies an exploratory incision. 


HARELIP AND CLEFT PALATE. 


Dr. A. L. Fisk read a paper with the above title. 

Dr. GeorGE Woo -sey, in referring to the mortality from 
marasmus, said that the different results that were obtained in 
private and in hospital practice were very striking. He knew of 
one hospital surgeon who had given up operating for harelip in 
hospital practice on account of the bad results obtained. It must 
be remembered that the general condition of the harelip cases 
admitted to the hospital was bad. 

Regarding the time for operation, he thought it was the 
wisest plan to wait until such a time when the tissues were strong 
enough to bear the sutures, so that they would not readily pull 
out. Again, he thought we should wait until the baby was old 
enough to stand the hemorrhage. Very young babies do not 
stand bleeding well. He preferred to wait until after the second 
month. 

With regard to cleft palate, it is certainly easier to wait until 
the child is four or five years old, when the mouth is larger. 
Especially since the appearance of Wolf’s and Brophy’s papers 
the tendency was to operate earlier. He had done Brophy’s 
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operation in only one case, but he was not impressed with it. In 
this operation the patient must be very young, because then it was 
easier to bring the cleft together by twisting the wires. 

Dr. CHARLES N. Down said that there was one element in 
the method advocated by Brophy which he had considered with 
much interest, viz., the bringing down of mucous membrane from 
above the edge of the cleft, and hence avoiding the lateral cuts 
which are so often made. Brophy had specially devised periosteal 
elevators for this purpose, and used the method in children whose 
first teeth had appeared when the bones could not well be crushed 
together. The flap of periosteum and mucous membrane which 
was brought down was wider than that obtained when the edges 
of the cleft were denuded by cutting, but the tissue which was _ 
brought down from above the cleft was very thin in the two cases 
in whom he had tried the method. There was, however, a decided 
gain in the width of the flap. 

Dr. Witty Meyer said that he did not advocate operating 
upon such cases before the end of the third month. He empha- 
sized the importance of having the babies properly trained in 
using the feeding-bottles. The rubber nipples had to be so 
arranged that, when pressed by the lips, the milk would squirt 
out into the child’s mouth. 


Stated Meeting, November 11, 1903. 


The Vice-President, Howarp LILIENTHAL, M.D., in the Chair 


TENORRHAPHY. 


Dr. Bern B. GALLAUDET presented a man who was injured 
a year ago by an explosion of gas. Four of the extensor tendons 
of his left hand, including the extensor longus pollicis and brevis, 
were cut. Considerable retraction had occurred, and some diffi- 
culty was experienced in bringing together the ends of the divided 
tendons. The radial nerve had also been cut, and after uniting 
the tendons this was anchored into the fascia by means of a fine 
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catgut suture. The wound was closed and the hand put up in a 
position of hyperextension. Primary union occurred throughout, 
with the exception of a small area over the tendon of the extensor 
longus pollicis, where there was slight sloughing. The resulting 
sinus closed in about two months. 

At the time of the accident there was marked numbness over 
the region of the radial nerve: this had practically disappeared. 


CASE OF EXCISION OF KNEE FOR FLEXURE ANKYLOSIS. 


Dr. F. TitpEN Brown presented C. K.; male; aged fifteen 
years; a native of the United States, who came under observa- 
tion in June, 1902, with a right-angled flexure of the left knee. 
Despite the wearing of a high-heeled shoe, he walked in a crab- 
like fashion, the sound leg being kept voluntarily bent in order to 
help compensate for its flexed and ankylosed mate. 

There was no family tuberculous taint, and the patient’s his- 
tory and present condition gave no evidence of any tuberculous 
foci, except in regard to this left knee. 

When eighteen months old he fell out of an overturned baby 
carriage. Two months later there was a swelling of the left knee, 
which was opened in the popliteal region. Some two months 
later he was received at one of the hospitals in New York, and 
there treated for two years by an extension apparatus, and for an 
abscess in and about the knee. When the boy left the hospital, at 
the age of four and one-half years, his knee, although ankylosed, 
is said to have been but little bent, and he continued to wear a 
brace for three years; despite which flexure was gradually in- 
creasing. When examined, the boy was found fairly well nour- 
ished. The lower end of the sternum was somewhat prominent, 
as in pigeon breast. Heart, lungs, liver, and spleen gave the 
physical signs of normal organs. The left knee presented an 
ankylosed flexure of eighty-five degrees. Numerous transverse 
and vertical scars were about the joint, and the length of the knee 
showed striking evidence of the abnormal epiphyseal growth. As 
the boy and his mother desired a surgical correction, a cuneiform 
excision of the knee was made on August 26, 1902, at the Pres- 
byterian Hospital, under gas and ether anesthesia. 

A transverse incision was made from the outer to the inner 
condyle; tissues and periosteum reflected; wedge-shaped piece 
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of the femur and tibia, three and one-fourth inches wide at its 
base, was removed by saw. On straightening the leg it was found 
necessary to remove small similar sections, with a total additional 
base of one and five-eighths inches, to obviate bony interference 
with full extension. And now, although the bony biatus was large 
enough not to prevent full extension, nevertheless the hamstring 
tendons and bound-down popliteal vessels were the cause of 
limitation, permitting only of about 170 degrees of extension. 
Bony, periosteal, and cutaneous tissues were separately sutured. 
During this procedure, as well as the application of plaster-of- 
Paris splint, forcible extension was exerted. On reaching his 
bed the boy was put in a Volkman sliding extension splint with 
weights, and so retained for a month. Primary union, and con- 
valescence was uneventful. He was discharged seven weeks from 
the time of operation, still wearing a well-fitting plaster-of-Paris 
splint. For a week before discharge he had been permitted to 
use the leg a little in walking, braced, of course, by the splint; 
despite the precautions, there seemed to be a slight evidence of a 
recurring flexure. At this juncture he was fortunately able to 
elicit Dr. W. R. Townsend’s interest in the case, and by his per- 
sonal oversight in the matter of various braces, which have been 
worn now for over a year, the leg is even straighter to-night than 
when he left the hospital. 

In view of the great difficulty met at the time of operation to 
extend the leg more than to 170 degrees even after the removal of 
a bony triangle, the anterior face of which was more than five 
inches,—and this limitation being recognized as due to tension 
of the flexor tendons and popliteal vessels,—it is not easy to un- 
derstand how works on orthopedic surgery advocate the correc- 
tion of such ankylosed deformities by forcible flexion and ex- 
tension without any cutting other than a previous tenotomy. It 
seems certain that the popliteal artery could not have escaped 
rupture in this particular case had such a practice been here at- 
tempted, for the old popliteal cicatrices had bound the artery so 
firmly to the adjacent tissues as to give it a dangerous tension on 
closing the hinge after the general generous excision here done. 

Dr. W. R. Townsenp has kindly contributed the accompany- 
ing notes to Dr. Brown’s case: 

C. K. came to the Out-Patient Department of the Hospital 
for Ruptured and Crippled, October 15, 1902, with a flexion 
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deformity of nearly twenty degrees following an excision of the 
knee. As this patient had suffered the removal of so much bone 
at the time of operation, it was not deemed advisable to do another 
excision or osteotomy, but to treat him by means of a Thomas 
knee-brace, with extension straps, applied to go inside of the leg- 
bars and fasten to the footpiece. Direct traction was thus made 
on the tibia and fibula and counter-traction made by the ring 
passing around the upper end of the thigh. The limb was thus 
gradually pulled down and, as the boy grew, straightened. This 
method is particularly applicable to cases where, after excision, 
there is a little deformity remaining, and the bony union between 
the excised fragments is not perfect. 

The necessity for after-care in these cases is very great, and | 
the number of patients who apply at the Hospital for Ruptured 
and Crippled suffering from relapses after excisions is quite large, 
the most common deformity being the flexion. In this instance 
the flexion was not a relapse, because the limb had to be placed 
in flexion, and to have removed any more bone would not have 
been proper, and would have sacrificed very materially the growth 
of the leg, and to forcibly straighten it might have caused serious 
damage by rupture of the popliteal vessels. 

Dr. RoyAL WHITMAN said that in childhood a stiff knee 
would almost invariably become flexed unless it was protected. 
He thought in such cases, in the younger class, it would be un- 
fortunate if one were obliged to resort to a cuneiform excision 
which would remove the epiphyseal cartilages in whole or part. 
Except in extreme case, if the deformity could not be overcome 
by correction within the joint, he would favor simple osteotomy 
of the femur just above it. In many instances preliminary di- 
vision of the hamstrings might be required, and it was often 
advisable to straighten the limb at several sittings, allowing in- 
tervals for the adjustment of its circulation to the new conditions. 


CASE OF TRAUMATIC HERNIA; PRIMARY STRANGULATED 
INGUINAL HERNIA SYNCHRONOUS WITH EXTERNAL 
VIOLENCE. 


Dr. F. TitpeEnN Brown presented J. B.; male; eighteen 
years; groom. On the morning of April 9, 1902, being called 
to an accident case at the Riding Club, I found the patient lying 
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on his side, his legs drawn up and his hands pressed over the 
lower left part of his belly. Attitude and facies were both 
corroborative of the pain of which he complained, most in the 
left inguinal but to some extent in the umbilical region. Pallor 
of face and perspiring forehead accompanied nausea, but he had 
not vomited for nearly half an hour before. While riding, the 
horse reared and fell backward upon him. He immediately felt 
a pain in the left groin and could not stand upright. On 
handling himself, he discovered at the place of greatest pain a 
small lump on the left side of his scrotum, which had never 
been there before. 

Examination confirmed this observation, and showed a very 
tense and quite tender tumor of hickory-nut size just below the 
left external ring. Both testes were of normal size and at the 
lower part of the scrotum. 

Placing the patient in a moderate inverted posture on cush- 
ions, with flexed thighs, after two or three minutes of forceful 
and even taxis, somewhat sudden reduction of the tumor was 
effected, attended with an immediate relief of the severe pain. 
Compression bandage was applied, and the patient removed to his 
home. He remained in bed eight or nine days, having some ten- 
derness in the left inguinal region and a moderate ecchymosis of 
the left side of scrotum. The external ring and canal were not 
larger than normal, and in fact not seemingly as large as they 
were on the right side. The patient had never had any previous 
symptoms suggestive of an incipient rupture. He had been a 
jockey and riding groom since he was a small boy, and wishing to 
be in the best state to continue this avocation, he asked for a 
radical operation, for which he entered the Presbyterian Hospital 
thirteen days after the accident. Examination at this time failed 
to discover any evidence of a hernia, straining and coughing 
could effect no protrusion even into the canal. His abdominal 
walls were firm, and the sensation imparted over each internal 
ring to the examining finger was the same. Operation on April 
22. Gas and ether anesthesia. At the uppermost part of the 
opened inguinal canal a small pouch was found and opened. 
Adherent to its inner surface was a quill-size extension of 
omentum which was easily freed. A purse-string catgut suture 
was carried through the base of the pouch. The wound and 
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cord were treated after Bassini’s method, with chromicized cat- 
gut. Bowels moved the third day. Uneventful convalescence. 
Primary union, and discharged on May 15. 

Finding this very short sac with adherent omentum was proof 
enough that rupture existed, and while the exact date of its in- 
ception must remain undetermined, there is no question but that 
the direct exciting cause of its first appearance and sudden 
strangulated protrusion were violent compression of the parietes. 
It seems strange that such a combination of circumstances, causa- 
tive of rupture, should be so rare. In Coley’s report of a thou- 
sand operative cases, none presented a similar history of onset. 
In Bull and Coley’s article in Dennis’s “ System of Surgery,” in 
allusion to causation of hernia, it is stated that “in a few well- 
authenticated cases a pronounced hernia has immediately followed 
a sudden strain when absolutely no sign of a hernia had existed 
previously. In a few of these cases strangulation has occurred 
synchronously with the first appearance. Such cases are very 
rare, but should be borne in mind.” The authors cite two cases 
seen at the New York Hospital during seven years, where the 
occurrence of a strangulated inguinal hernia had been sudden and 
without premonitory symptoms, unless the existence in one case 
of an undescended testis might be classed as such. In neither 
case was there any abdominal compression, nor could any un- 
usual muscular exertion be cited as an etiological factor. The 
same article mentions that one somewhat similar case involving 
the femoral region had been observed at the Hospital for Rup- 
tured and Crippled. The mechanism of the hernia in the case 
shown would seem to be adequately explained by the elastic com- 
pression theory, where, if any had previously existed, it was but 
a shallow sac that had never before reached nearly to the external 
ring. A sudden and unusual intra-abdominal pressure exerted by 
an outside force expressed a loop or lateral wall of bowel with 
force enough to protrude it through and beyond the external ring, 
where it was held by the constricting arch of the dense elastic 
fibres of the aponeurosis of the external oblique until overcome 
by taxis. 

Dr. WittrAM B. Corey regarded Dr. Brown’s case as one 
of the most remarkable cases of hernia that had ever been pre- 
sented to the Society. The speaker said he had recently had occa- 
sion to look up the subject of traumatic hernia, and in reviewing 
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the history of over 50,000 cases observed at the Hospital for 
Ruptured and Crippled he had found not more than four in which 
there was a probability that direct traumatism was the cause of 
the rupture, and even in these four the proof was not absolute. 
One of the cases was that of a man who had been operated on by 
Dr. Coley for an inguinal hernia. The operation had been done 
two or three years ago, and a recent examination had shown no 
signs of a recurrence. A few days later the man was kicked 
directly over the scar, and immediately afterwards the hernia re- 
appeared. In two of the other cases the hernia apparently devel- 
oped after a kick, and in the fourth it appeared after the patient 
was thrown against a hard object. In the two cases in which 
the hernia followed a kick, there was no history of a previous 
examination, and the hernia might have existed prior to the acci- 
dent. That possibility should always be borne in mind. It is not 
uncommon that a patient who comes for treatment of a hernia 
on one side is found to have one on the other side which he had 
never discovered, and in such a case, given an accident, its pres- 
ence might easily be attributed to a traumatism. Dr. Brown’s 
case seemed to fulfil the requirements of a hernia due to direct 
violence better than any he had ever seen or heard of. Two au- 
thentic cases had been reported in Germany, one by Belfinger and 
the other from Von Hacker’s clinic. 


STRANGULATED INGUINAL AND PROPERITONEAL 
HERNIA. 


Dr. GeorGcE E. Brewer presented a negro, aged thirty-eight 
years, who was admitted to the Roosevelt Hospital in August, 
1903. He had suffered from a left oblique inguinal hernia for a 
number of years, which was usually well retained by a suitable 
truss. On several occasions during the last four years, in the 
absence of his truss, a protrusion of the hernia had occurred, 
which had become temporarily incarcerated, giving rise to pain, 
vomiting, and moderate prostration. These attacks, however, had 
generally been relieved by rest and taxis. 

When admitted to the hospital there was an oblong tumor, 
about the size of a closed fist, occupying the inguinal region and 
upper part of the scrotum. This was markedly tender to pressure. 
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The patient had been vomiting for about twenty hours, and com- 
plained of severe pain in the lower abdomen. He was immediately 
prepared for operation, and under ether anzsthesia taxis was at- 
tempted for a few minutes, but without success. An incision was 
made over the tumor and the various layers of tissue divided 
until the sac was reached and opened. Within the sac, which was 
apparently divided into two compartments by constricting bands, 
there was found about four inches of dark-colored intestine and a 
small amount of bloody serum. When the constriction was re- 
lieved, the intestine slowly regained its normal color and was 
easily reduced. When about to close and remove the sac, pre- 
paratory to performing the Bassini operation for the radical cure, 
the finger was introduced, presumably into the peritoneal cavity, 
and though the intestines were distinctly felt, and the walls were 
apparently lined with smooth peritoneum, the cavity appeared 
decidedly restricted. 

A wide incision was then made through the internal oblique 
and transversalis muscles, and a large coil of small intestine found 
in a third upper compartment of the hernial sac, which occupied 
a position between the parietal peritoneum and the muscular wall. 
The properitoneal sac communicated with the general peritoneal 
cavity by a constricted orifice, not narrow enough to cause stran- 
gulation, but which might easily interfere with the patency of the 
gut if it became distended. The peritoneal ring was freely divided 
and the intestines returned to the peritoneal cavity. The perito- 
neum was united and the wound closed above, layer by layer, and 
by the Bassini method below. 

As there had been extensive transverse division of the mus- 
cles, the patient remained in bed six weeks. The healing was 
without infection, the stitches being removed on the tenth day. 
He had since been well. 


EPIPHYSEAL SEPARATION AT THE UPPER EXTREMITY 
OF THE HUMERUS, WITH GREAT DEFORMITY. 


Dr. Georce E. Brewer presented a girl, aged thirteen years, 
who was admitted to the Surgical Division of the Roosevelt Hos- 
pital in August, 1903. One hour before admission she had fallen 
down an air-shaft, a distance of five stories. When brought to 
the hospital she was in a condition of profound shock and semi- 
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conscious. The surface of the body was cold, the temperature 
subnormal, and the pulse almost imperceptible. There were nu- 
merous bruises over the body, especially over the right side of 
the abdomen and thorax, and in the region of the right shoulder. 
In the latter situation there was also considerable swelling, marked 
ecchymosis, and tenderness to the touch. As her general condition 
was grave, no attempt was made to examine the shoulder more 
carefully at the time. She was given an intravenous saline solu- 
tion, and otherwise treated for the condition of shock. 

Two or three days later she was more carefully examined, 
when it was found that there was abnormal mobility and deform- 
ity at the shoulder-joint, but without marked crepitus. 

When her general condition had sufficiently improved to 
warrant her being moved, an X-ray picture was taken, which 
revealed an epiphyseal separation at the upper extremity of the 
humerus, the epiphysis apparently lying in the joint cavity, the 
upper extremity of the shaft being pushed outward and upward, 
and lying beneath the skin to the outer side and posterior to the 
acromion. Under ether anesthesia an attempt was made at re- 
duction by manipulation. Strong downward traction was made 
upon the arm, and when the shortening was overcome the elbow 
was carried vertically upward, as suggested by the late Professor 
E. M. Moore. These manceuvres resulted in a complete disap- 
pearance of the deformity; the arm was secured to the chest 
by a plaster Velpeau dressing. A subsequent X-ray picture 
showed the fragments in their normal position. 


ACUTE INFECTIOUS ARTHRITIS OF THE HIP-JOINT 
TREATED BY INCISION. 


Dr. RoyaL WHITMAN presented a girl, ten years of age, who 
was brought to the hospital in July, 1903, with the history that 
she had been very ill for two months. The child was suffering 
great pain; she was much emaciated and unable to stand. There 
was a large abscess over the outer aspect of the left thigh and 
the corresponding hip-joint was apparently diseased. After emp- 
tying the abscess the joint was opened and the head of the bone 
turned out of its socket. The cartilage was destroyed in places 
and the neck of the bone eroded. The acetabulum was partly 
filled with granulation tissue; this was removed. The abscess 
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on the thigh did not communicate with the hip-joint. The head 
of the bone was then replaced, the wounds closed, and a plaster 
spica was applied. She now walks with but a slight limp. There 
is no displacement at the hip, no shortening of the limb, and the 
movements are but slightly restricted. There is no sign of dis- 
ease. It is probable that the function of the joint will be even- 
tually normal. 


LARGE INCARCERATED HERNIA. 


Dr. CHARLES H. Peck presented a man, thirty-seven years 
old, who was admitted to the French Hospital in October, 1903, 
with the history of having had a left inguinal hernia for fourteen 
years. He wore a truss for a time, but during the past few years 
the hernia had been about the size of his fist and irreducible, and 
he had left off the truss. On the night previous to his admission, 
while working, the hernia suddenly increased enormously in size, 
reaching almost to his knees, and was tense, tender, and painful. 
(Figs. 1 and 2.) It was operated upon without delay, eighteen 
hours after the sudden enlargement; on opening the sac, the neck 
of which was constricted at both external and internal rings, a 
large amount of fluid escaped; the remaining contents of the sac 
consisted of the entire cecum with the vermiform appendix, ileo- 
cecal junction, and the commencement of the ascending colon, 
together with coils of small intestine. The wall of the caecum 
was thickened, and it was much dilated with an old constriction 
just above the ileoczcal junction; the appendix had no mesentery, 
but lay beneath a layer of peritoneum along the posterior aspect 
of the ileum. The coils of small intestine had descended behind 
the cecum, evidently having caused the sudden enlargement. 
There was no strangulation. After relieving the constriction and 
placing the patient in the Trendelenburg position, the intestine 
was returned to the abdominal cavity. After reduction of the 
cecum, a fold of peritoneum attaching the commencement of the 
ascending colon to the posterior abdominal wall just within the 
neck of the sac could be seen and felt; it was apparently the 
lower end of the ascending mesocolon, attached well to the left 
of the median line. The deep epigastric artery was felt to the 
inner side of the neck of the sac, proving the hernia to be of the 
oblique variety. The wound was closed by the Bassini method 
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with chromic catgut, the result being quite satisfactory in spite 
of the enormous stretching of the tissues. A cigarette drain was 
placed at the lower angle in the great cavity in the scrotum. The 
wound healed by primary union without incident. 

Dr. Peck stated that the man also had a reducible right-sided 
omental hernia, which he intended to operate on shortly. The 
case was interesting on account of the huge size of the hernia, 
its unusual contents, and the satisfactory result of the operation. 
He thought it rather unusual to find the caecum and appendix in 
a left inguinal hernia. 

(The right hernia has since been operated on by the Bassini 
method, a piece of omentum eleven inches long by three and one- 
half inches wide being excised.) 

Dr. GEORGE WooLsey said that while the case of incarcerated 
hernia presented by Dr. Peck was remarkable as to size, the 
character of the contents of the hernial sac was not very unusual. 
quite a number of such cases being on record. The size of the 
hernia reminded Dr. Woolsey of a case which he operated on 
two or three years ago, and in that instance the sac contained 
a large amount of fluid and a considerable portion of the large 
intestine, including the sigmoid and descending colon. The cause 
of the large amount of fluid showed itself later in the presence of 
a new growth involving the intestine and omentum. 


SPLINT FOR FRACTURE OF JAW. 


Dr. CHARLES H. Peck presented a young man who was 
admitted to the French Hospital on October 6 with a fracture of 
the inferior maxilla through the lower part of the ramus. In 
spite of the application of the ordinary dressings, there was per- 
sistent posterior displacement. In order to overcome this diffi- 
culty, the House Surgeon, Dr. Clinton B. Knapp, suggested the 
use of a splint which he had devised to overcome a similar diffi- 
culty in a previous case. It consisted of a strip of tin five inches 
wide in front tapering to three inches posteriorly, the anterior 
end bent upward to form a projecting shelf, and the strip fitted 
to the head, to which it was fastened by a circular plaster-of- 
Paris bandage. Its anterior curved end projected from the fore- 
head, strips of adhesive plaster passing from the shelf downward 
and backward beneath the jaw, exerting traction upward and for- 
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ward, which entirely overcame the posterior displacement. Pos- 
teriorly the centre of the tin splint was cut away to avoid pressure 
on the occipital protuberance. 

Dr. GALLAUDET said that very recently he saw a case of 
fracture of the inferior maxilla which demonstrated the futility 
of the ordinary four-tail bandage. In order to keep the frag- 
ments in apposition, he applied a narrow iron brace extending 
from the upper spine to the occiput, and thence over and beyond 
the forehead. This was kept in position by means of a plaster- 
of-Paris bandage, and by its aid a bandage was applied which 
prevented displacement of the fragments. 

Dr. LILIENTHAL thought it advisable that in the treatment 
of a fracture of the lower jaw the surgeon should always asso- 
ciate with himself a dentist, and that in addition to the external 
apparatus an interdental splint should be applied to hold the teeth 
in proper occlusion ; otherwise even slight irregularities of occlu- 
sion might give rise to a great deal of trouble. The interdental 
splints were made of metal, extremely thin, so that the patient 
hardly knew he had anything in his mouth. 

Dr. Peck, in closing, said that in a previous case treated at 
the French Hospital the interdental splint had been tried and had 
proved a total failure. The displacement could not be corrected 
by any of the ordinary splints. In cases where the fracture passed 
between the teeth, the interdental splint might prove serviceable. 


GASTROSTOMY FOR CESOPHAGEAL STRICTURE. 


Dr. F. W. Murray presented a man, fifty-six years old, who 
came under observation in May, 1903, with the history that up to 
eight months previous to that time he had enjoyed excellent health. 
He then first experienced some difficulty in swallowing, and in 
two months he was unable to swallow any solid food. The dys- 
phagia gradually became more pronounced until he could no longer 
swallow milk. He became greatly emaciated, losing about fifty 
pounds in weight. 

Upon admission to the hospital, an cesophageal bougie was 
introduced, which revealed a stricture thirteen inches from the 
teeth line. It was very firm and gristly to the touch, and would 
not permit the passage of any instrument into the stomach. Even 
a small shot attached to a string failed to pass the constriction. 
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A gastrostomy was accordingly done, and since that time, a period 
of about six months, the patient has been feeding himself through 
the gastrostomy wound. Since the operation the man’s weight 
has increased from 144 to 190 pounds. The patient had suffered 
considerably from hoarseness, and a laryngoscopic examination 
showed a general congestion of the larynx and partial paralysis 
of the left vocal cord, probably from pressure. 

Dr. Murray said he was inclined to regard the stricture of 
malignant origin, although the improvement in the man’s condi- 
tion since the operation rather militated against that diagnosis. 
There was no history of syphilis nor ulceration of the cesopha- 
gus. 

Dr. ALEXANDER B. JOHNSON said that the cause of the 
cesophageal obstruction in Dr. Murray’s case was possibly an 
aneurism, although its location would hardly correspond with that 
of an aneurism of the arch of the aorta. The partial paralysis 
of the left vocal cord rather favored that diagnosis. 

Dr. EttswortH EL tort, Jr., recalled the case of a man of 
sixty years who developed an impassable stricture of the cesopha- 
gus, accompanied by a loss of flesh which was fully as great as in 
the case reported by Dr. Murray. A gastrostomy was done, which 
was followed by marked improvement. The man lived for ten 
or eleven years after the operation, and during that time he re- 
ceived all his nourishment through the gastrostomy wound. Those 
who had charge of the case were inclined to regard the stricture 
of specific origin. 

Another case recalled by Dr. Eliot was that of a man of 
fifty-two years with an impermeable stricture of the cesophagus 
of doubtful origin. After gastrostomy he gained about forty 
pounds in weight and was able to return to his work. He died 
suddenly six months after the operation, and the autopsy revealed 
the fact that a malignant growth of the cesophagus had perforated 
through the pericardium. 

The speaker said that, as a rule, the improvement following 
operation in these cases did not last long, but occasional excep- 
tions had been recorded, especially with the scirrhous type of can- 
cer, which was not unknown in the cesophagus. 

He desired to inquire whether the patient had ever been 
infected with syphilis, and whether he had been subjected to mixed 
treatment. 
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Dr. F. KAMMERER recalled one case of stricture at the lower 
end of the cesophagus, with marked impairment of the general 
health, where gastrostomy was followed by material improvement, 
and the patient lived for over two years after the operation. Dur- 
ing this period he was fed entirely through the gastric fistula. 
The original diagnosis of malignant disease in that case was veri- 
fied at autopsy. The patient had suffered from repeated hzemor- 
rhages after operation, although bougies were never passed. 

Dr. Kammerer said he was inclined to believe that the case 
shown by Dr. Murray was one of malignant disease of the cesopha- 
gus, situated somewhat below the level of the bifurcation of the 
trachea. 

Dr. Murray, in closing, said that an X-ray picture in his 
case had failed to show any shadow. This would militate against 
the diagnosis of aneurism, as would also the fact that the stric- 
ture was completely impassable. The speaker said he agreed with 
Dr. Kammerer that the case was one of cancer, probably of the 
scirrhous type. He thought it was located below the bifurcation 
of the trachea. 


PARTIAL ENTEROCELE. 


Dr. Lucrus W. Hotcukiss read a paper with the above title, 
for which see page 258. 

Dr. CoLey said he had had but a single experience with a 
partial enterocele. The case was one upon which he operated 
about three years ago for a strangulated hernia of fifteen hours’ 
standing. The patient’s temperature was 101° F.; he was vom- 
iting, and complained of considerable pain. An immediate oper- 
ation revealed a properitoneal hernia with a tight constriction 
involving about two-thirds the lumen of a knuckle of small in- 
testine. The constriction was reduced without resection, and 
the patient made an uninterrupted recovery. 

Dr. Cartes N. Down referred to a case of partial enterocele 
in a child which was interesting from a diagnostic stand-point. 
When the patient was brought to the hospital he had fecal vomit- 
ing, and was in a depressed condition. The history given was, 
that a hernia had existed, but it had apparently been reduced, 
and no traces of it could be found, even with one finger intro- 
duced into the rectum and the fingers of the other hand pressed 
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over the inguinal region. On account of the fecal vomiting, an 
incision was made over the inguinal canal, and a partial entero- 
cele was found. The constricted section of gut was not large 
enough to be felt through the pubic fat. The patient recovered 
without incident. 

Dr. JoHn B. WALKER reported two cases of partial entero- 
cele which had come under his observation. One was in a woman 
of fifty years with a hernia that had been strangulated for forty- 
eight hours. An operation was followed by recovery The other 
case was that of a man of sixty years with a strangulated femoral 
hernia that had apparently been reduced. The symptoms of stran- 
gulation, however, did not abate, and after seventy-two hours a 
resection was done. The case resulted fatally. The speaker said 
his experience did not lead him to favor resection in the treatment 
of these cases. 

Dr. Peck reported the case of a woman of sixty years who 
gave no history of hernia, but who had suffered from intestinal 
obstruction for two days. Upon placing her on the table prepara- 
tory to operating, a protrusion could be felt over the right fem- 
oral ring. A herniotomy revealed a constriction of the intestine 
which included fully three-fourths of the lumen of the gut. The 
constriction was relieved, and, as the gut was in fairly good con- 
dition, it was returned to the intestinal cavity. The patient, who 
was in profound collapse at the time of the operation, failed to 
rally, and died in forty-eight hours. 

Dr. LILIENTHAL mentioned a case of partial enterocele with- 
out gangrene, which he operated on and which made a perfect 
recovery. In cases where gangrene of the gut has occurred, the 
speaker emphasized the importance of extending the resection well 
beyond the actual limits of the diseased area on account of the 
well-recognized fact that the tissues of the adjacent gut are 
liable to have become devitalized. In cases where an intestine 
of doubtful integrity had been put back, it was his practice to 
pass a long rubber ligature through neighboring healthy mesen- 
tery, the ends being left within reach, and by means of which 
the implicated gut could be readily withdrawn if the necessity 
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ABERRANT ADRENAL GROWTHS. 


Dr. F. TitpeEN Brown showed a unique specimen of this 
kind which he had removed last September from the right side 
of a male Cuban, forty-six years of age, whom he had arranged 
to show this evening, and would have done so but for an attack 
of pneumonia developing a few days ago. It was an enormous 
tumor, lobulated like a foetal kidney, and composed entirely of 
adrenal tissue, no vestige of renal glomeruli being thus far 
found. The structure of the growth is of great interest in con- 
nection with the fact that two years ago, when Dr. Brown first 
saw the patient, there existed anuria on this right side, as was 
proven by two ureter catheterization tests at about a three weeks’ 
interval. On the second occasion the ureter catheter was retained 
for nearly three hours, and the patient, at times in the vertical 
position, walking about. At this time the kidney was not appre- 
ciably enlarged. It was not palpable, but the examination elicited 
a trifling tenderness. An X-ray plate was negative, and tubercle 
bacilli were not found in the sediment of the voluntarily voided 
urine. No diagnosis was reached. And as the patient had during 
his summer visit North improved in health and gained in weight, 
as well as noted a nearly complete cessation of hematuria, he was 
advised to return to Cuba and report his condition from time to 
time. Such messages were always to the effect that blood was no 
longer seen in the urine, or but a faint shred of it at long inter- 
vals. No allusion was made to a tumor development in the 
side. For this reason the appearance he presented when appear- 
ing again this past summer was at once a surprise and a revela- 
tion. Neither vest nor upper part of the trousers could be brought 
together by their buttons. This in conjunction with the past his- 
tory afforded a ready diagnosis of renal growth. The first sus- 
picion of any ailment had been noted by this patient three years 
before, when one night he saw blood in his urine and had a pain 
in the right side. Such attacks of hematuria with or without pain 
had recurred at almost regular monthly intervals on five occasions, 
with an average duration of thirty hours. Then for some three 
months the appearance of blood in the urine was of irregular, 
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shorter duration, but more frequent occurrence, until at the end 
of about ten months from the first onset it had practically ceased 
altogether. Dr. Brown said he expected to give a complete history 
of the case at some future time in conjunction with a review of 
these interesting but not at all uncommon renal neoplasms. In 
regard to the case just reported, the speaker said the facts noted 
afforded some reasons for the query as to the possibility of a 
kidney being so entirely made up of adrenal gland tissue, even 
at a time when it was not appreciably enlarged, as to be practically 
functionless as an excretory organ. 

He would now only like to take advantage of the opportunity 
to briefly show several kidneys in which more or less of each gland 
had been supplanted by aberrant adrenal growth. One of these, 
a large, solid organ, had been removed by Dr. McCosh a few days 
ago from a man of sixty-five years, who had had his first symp- 
toms, consisting of hematuria, some ten years before. In this 
case, also, there had been cessation of this symptom for a long 
time. Another similar specimen, but not so large, was the result 
of a successful left nephrectomy in a male adult by Dr. W. N. 
Swift, of New Bedford. In this case a recent note from the 
operator reports that the patient died two years afterwards from 
metastasis. The fourth specimen, and one showing a small lemon- 
sized growth in the upper pole of a left kidney, was removed at 
autopsy from a woman dying of iliac thrombosis following hys- 
terectomy. Here there had been no renal symptoms whatsoever. 

Dr. LILrENTHAL said he had seen three cases of aberrant 
adrenal tumors. In two of these the growths were very large. 
The first case was in a man who died from a prompt recurrence. 
The second case was in a woman who was operated on a year ago. 
Very recently she developed a tumor in the frontal region which 
had every appearance of an aneurism. Upon exposing it, he 
found that it apparently communicated with the brain or possibly 
with the diploé. The speaker said it was well known that these 
adrenal growths were apt to recur in the liver or bones. While 
the frontal tumor in this case had all the signs of an eroding 
aneurism, it might be a very vascular growth secondary to the 
adrenal tumor which was removed a year ago. The first and most 
important symptom in all these cases, Dr. Lilienthal said, was 
renal hematuria. 
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Dr. Ettot, who had seen Dr. Brown’s patient prior to opera- 
tion, said the man was very cachectic, and had this immense tumor 
over the region of the right kidney. The growth was partially 
cystic, which was due to obstruction by portions of the tumor of 
several of the calices of the organ. 

Dr. A. J. McCosu said that in his case hematuria appeared 
seven years prior to operation; it had been intermittent in charac- 
ter, but it had been more or less constant during the four years 
prior to removal of the kidney. 


TRANSACTIONS 


OF THE 


PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting, May 11, 1903. 


The President, RicHArp H. Harte, M.D., in the Chair. 


GASTRIC AND DUODENAL SURGERY. 


Dr. WILLIAM J. Mayo, of Rochester, Minnesota, read a paper 
entitled “ A Review of 303 Operations upon the Stomach and 
First Portion of the Duodenum,” for which see ANNALS OF SuR- 
GERY, July, 1903, page 30. 

PROFESSOR VON Mikuticz, of Breslau, said that the question 
discussed by Dr. Mayo as to which is the best operation for estab- 
lishing a new communication between stomach and small intestine 
is of the greatest importance, but he did not consider this question 
to have been finally decided. There is no doubt but that opera- 
tion is the best one which most completely restores the physio- 
logical relations. From this stand-point the operation of pyloro- 
plasty stands at the head. Next in importance is the operation 
of gastroduodenostomy. If one of these two operations for tech- 
nical reasons should not be feasible, one then has to consider the 
operation of posterior gastrojejunostomy according to Von 
Hacker, which, if correctly performed, yields excellent results. 
Least to be recommended is the operation of anterior gastro- 
enterostomy. He would no longer perform this latter operation 
in benign affections of the stomach, on account of the most recent 
experiences which have shown that a peptic ulcer of the jejunum 
occurs after such operations with relative frequency. He con- 
sidered this operation permissible only in gastric carcinoma in 
which the normal acidity of the gastric juice is absent. 

As to Finney’s operation, he considered it a very practical 
technical modification of pyloroplasty, but in the main one accom- 
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plishes precisely the same with the original operation of pyloro- 
plasty, providing this operation is only properly executed. As 
to the Murphy button, in benign affections of the stomach, he 
did not employ it. In operations for gastric carcinoma, however, 
he employed it very frequently, as also in gastro-enterostomy and 
in resection. In the latter operation he considered the Murphy 
button indispensable, whether he operated according to the first 
or second method of Billroth. The technique is simpler, quicker, 
and much safer. When it is possible, he employed the first method 
of Billroth, which is the joining of the stump of the stomach with 
the duodenum, because this method again restores completely the 
physiological relations. Only in cases where this method cannot 
be performed, on account of either shortness or immobility on 
the part of the duodenum, did he employ the second method of 
Billroth, namely, the joining of the stump of the stomach with 
the jejunum. Regarding the relation between the number of 
benign and malignant diseases of the stomach, it had impressed 
him that in America the former, especially gastric ulcer, was the 
more numerous class, while carcinoma of the stomach occurred 
relatively less frequently. In Germany this proportion is reversed ; 
at least he as a surgeon saw four times as many gastric carcino- 
mata as gastric ulcers with their complications. Perhaps the fre- 
quency of gastric ulcer in America may be associated with what 
in our estimation is the not very natural nourishment which the 
American ingests, namely, ice-cold drinks and highly seasoned 
foods. 

As far as the indications for operative procedure in gastric 
ulcer are concerned, it must not be forgotten that in this disease 
medical treatment is able to contribute much benefit. Further- 
more, the surgical experience in this direction is still far too 
meagre to enable one to positively contend that in the operative 
procedure there is an infallible remedy for gastric ulcer itself. 
The whole question is by no means as yet decided, and therefore 
German surgeons are very reserved in considering the indications 
that are present in simple gastric ulcer. 

Other cases, of course, are to be considered according to the 
complications which offer clear indications for operation, as, for 
instance, stenosis of the pylorus and hour-glass stomach. 

In acute hemorrhage they refrain, as a rule, from looking 
for the bleeding ulcer, as this is generaly a too difficult and 
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unsafe a procedure. They do, however, perform gastro-enteros- 
tomy and at the same time a jejunostomy, as by means of the 
latter the patient may be exclusively nourished for weeks, and 
only in this manner the functional activity of the stomach is 
eliminated. As far as the localization of gastric carcinoma is 
concerned, his experiences did not coincide entirely with those of 
Mayo. If the results of post-mortem examinations are com- 
piled, it will be found that certainly in the majority of cases the 
pylorus is included in the carcinomatous process. If, however, 
the results of the operations are considered, that is in the earlier 
stages of carcinoma, it will be found that the lesser curvature 
is most frequently affected by the carcinoma, which then attacks 
the pylorus secondarily. According to his experience, carcinoma 
of the stomach is situated in about 40 per cent. of cases primarily 
in the lesser curvature, and only in 20 per cent. of cases pri- 
marily in the pylorus. As far as the technique of the radical 
operation for gastric carcinoma is concerned, he referred to his 
numerous publications on this subject. For the last eight years, 
as a matter of principle, he had not only extirpated all the lym- 
phatic glands at the greater curvature, but also the whole omen- 
tum with the lymphatic glands and lymph channels as far as the 
cardia. The technique is accurately published in the text-book 
of practical surgery by Von Bergmann, Von Bruns, and Von 
Mikulicz. The permanent results following resection of gastric 
carcinoma are in the main quite encouraging. His statistics 
show that 16 per cent. of those operated upon remain free from 
recurrences for over three years. But also in those cases which 
are not radically cured, resection of the stomach yields more than 
gastro-enterostomy. Some of the cases do not have any local 
recurrence, but after a longer period has elapsed metastases de- 
velop, living from one and one-half to two and one-half years 
without gastric disturbances. He therefore preferred resection 
of the stomach to gastro-enterostomy, even if there are no posi- 
tive prospects present for a radical cure of the carcinoma. 

Mr. B. G. A. MoynrHan, Leeds, England, said that he 
thought the operation of pyloroplasty might be practically dis- 
carded. He had only done the operation three times. In the 
first the patient made a good recovery, and was one of the most 
satisfactory stomach patients that he had ever operated upon. 
Of the remaining two cases, one was partially improved; in the 
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other a gastro-enterostomy was performed four or five months 
after the original operation. He felt very decided that the opera- 
tion of pyloroplasty was by no means so satisfactory in any single 
particular as the operation of gastro-enterostomy. For simple 
diseases of the stomach he had operated up to the time of his 
leaving England upon about seventy-five cases with only one 
death. 

He had used the Murphy button, but in the last sixty-five 
operations that he had done he had not used it. The button had, 
however, been a very important step in perfecting his operation 
of gastro-enterostomy. It had taught him to remove the mucous 
membrane, which is so necessary in order to secure perfect anas- 
tomosis with an opening patent from the first. 

Dr. Mayo had laid down the laws for the treatment of ma- 
lignant disease of the stomach on almost the same lines as he 
had emphasized some two years ago in a paper read before the 
Clinical Society of London. The extension of malignant disease 
occurs principally through the lymphatic system. He described 
three areas,—one along the greater curvature, one along the 
lesser curvature, and one at the fundus, an area which he had 
described as an “isolated area.” In the beginning he removed 
the whole of the lesser curvature, and the whole of the greater 
curvature up to the level of the hilum of the spleen. This leaves 
the “isolated area” of the stomach, and the only disadvantage 
that it has is that the pathology is not perfect, because the lym- 
phatics of this area are in association with the lymphatics of 
the lower end of the cesophagus. In reference to the question 
of duodenal ulcer, as the cases had come to him, he thought it 
is very seldom primary. He did not remember ever seeing duo- 
denal ulcer without a gastric ulcer. It is known that gastric 
ulcer is frequently associated at some period with hyperchlor- 
hydria. There result first the gastric ulcer, and then a peptic 
ulcer in the first portion of the duodenal wall. He had seen 
cases similar to those which Dr. Mayo had described in which 
there was gastric ulcer, and a gastro-enterostomy was done, and 
peptic ulcer was formed in the outside loop of the jejunum. Gas- 
tric ulcer is frequently multiple. In a very considerable number 
of cases, roughly speaking, gastric ulcer is not a solitary condi- 
tion; there are more ulcers than one in the majority of cases. 
Therefore excision of gastric ulcer is very rarely necessary. He 
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had excised the ulcer for hemorrhage in one case only, and that 
case died. This was the only case which he had lost. In the 
other cases he had performed the operation of gastro-enterostomy 
without bothering much about the ulcers. 

Dr. ALBERT VANDERVEER, Of Albany, said that although in 
past years he had felt that ulcers of the stomach could be largely 
benefited and brought to recovery by a medical line of treatment, 
and he had presented a number of cases in an article on the subject 
some years since, yet he realized the very impressive lesson brought 
out by Dr. Mayo in his large number of cases, the great majority 
being chronic ulcers, which gave a very positive evidence of the 
tendency of the cicatricial areas to later present malignant de- 
generation. He endorsed all that Mayo had said upon this sub- 
ject, and could not agree with some of our writers at the present 
day that ulcer of the stomach is not a surgical lesion. 

In regard to the surgical treatment of cancer of the stomach, 
he quite agreed with Dr. Mayo that laboratory methods of inves- 
tigation are not yet as clearly developed and positive in their 
conclusions as could be wished, so far as rendering aid in doing 
an early operation. Medical men who are making this subject a 
specialty, as regards investigation of the contents of the stomach. 
as to the presence or absence of hydrochloric acid, the presence 
of lactic acid, the Boas bacillus, etc., are apt to procrastinate, 
and not infrequently the patient’s chances are seriously interfered 
with by waiting too long before advising operation. 

There is much truth in the remark that when once a tumor 
is felt, cancer of the stomach has become a very serious compli- 
cation. 

He quite agreed with Dr. Mayo that a clinical diagnosis can 
generally be made sufficiently correct to make it quite proper to 
advise a prompt operation. When once the abdominal cavity has 
been opened, and one is able to investigate the stomach carefully, 
then the extent of the glandular involvement should control 
largely as to a resection. He was quite positive that unless one 
made a complete removal of the infiltrated glands, and in doing 
a resection got well beyond the diseased portion of the stomach, 
or in doing a gastrectomy did it completely, some of the pallia- 
tive operations were very much more desirable, and of greater 
service to the patient. 

From a personal experience with quite a large number of 
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cases of gastric cancer he had seen great good result from a 
simple gastro-enterostomy or gastrostomy. 

In pyloric stenosis, without many adhesions to the surround- 
ing portions, and when it is plainly apparent that the lesion is 
non-malignant, he endorsed most earnestly Dr. Mayo’s statement 
in regard to pyloroplasty. 

Gastrojejunostomy had been with him a gratifying opera- 
tion. It is certainly very pleasing to see the relief these patients 
obtain from this procedure from the perfect gastric drainage that 
is afforded. 

Gastroduodenostomy had been with him a very difficult op- 
eration, and one that he had not done very frequently. 

Dr. J. M. T. Finney, of Baltimore, remarked, as to the 
treatment of pyloric stenosis of benign origin, that the solution 
of this problem could be expressed in one word, “ Drainage,” 
and this must, be both permanent and effective. Any method, 
it seemed to him, that fulfilled these two requirements would 
be satisfactory; but it remains to be proven which is the best 
method. 

At the present time, the advocates of gastro-enterostomy are 
certainly in the majority, both in numbers and professional emi- 
nence; but some of the other methods are or have been advocated 
by men whose opinions are worthy of consideration. 

He had seen many cases of pyloric stenosis from one cause 
or another which had been much benefited by medical treatment, 
and a few in which the up-to-date physician had been able to 
avoid a surgical operation. He believed that if we were more 
careful in our methods of examination, if we studied our cases 
a little more closely for longer periods of time, and if we called 
in the aid of the physician more often, we would accomplish 
results, not as speedily perhaps, but in a way fully as satisfactory 
to the patient as if we rushed hastily into a surgical operation. 

Early operation, certainly in the majority of cases, has many 
points to commend it; but in doubtful cases the surgeon should 
call to his aid the physician, and that speedily, and so should the 
physician call upon the surgeon, not perhaps with the idea of 
immediate operation, but in order that the case may be more 
intelligently and satisfactorily considered. He was an advocate 
of early operation in proper cases, but he could not subscribe 
to all that had been said in this respect. He believed, also, that 
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cocaine was a valuable agent in cases where, for any reason, 
the general anesthetic is contraindicated in making an explora- 
tory incision. He had used it frequently with the greatest satis- 
faction and had never seen any untoward results. The mortality 
in all operations upon the stomach is growing steadily less until 
now the mortality rate is extremely low. 

As to operation for the relief of benign stenosis of the pylo- 
rus, the operation of pyloroplasty, after the Heineke-Mikulicz 
method, has not given general satisfaction, although in the hands 
of Von Mikulicz it had been productive of excellent results; but, 
as Dr. Mayo suggested in his paper, in the way in which it has 
been performed in this country, at any rate, it has been followed 
by a considerable number of recurrences. 

The operation of pylorectomy must of necessity always be 
attended with a relatively high mortality, and for this reason it 
is only to be recommended in cancer. Dr. Finney had during 
the last two years performed pylorectomy eight times. He had 
followed practically the method of Hartman. Six of these cases 
made good recoveries from the operation and lived varying 
lengths of time; two or three are still living. It would seem, 
however, that so far as cure is concerned, from the nature and 
extent of the tissues affected and the lymphatic involvement which 
necessarily follows, that it is, and very likely always will be, next 
to impossible to eradicate entirely the cancerous growth, and 
that we must always look forward to a recurrence of the trouble, 
either locally or elsewhere. For this reason, the operation which 
offers the greatest amount of temporary relief at the least possi- 
ble risk is the operation of choice. 

In regard to gastro-enterostomy, he hesitated to say any- 
thing against it, because so much had been said in its favor by 
those whose opinion and experience were both greater and 
more weighty than his, but, unfortunately, the results of all sur- 
geons, he was sure, were not the same as those they had listened 
to. Most surgeons had met all too frequently with unfortunate 
results after the employment of this operation They are con- 
stantly meeting with cases which may have done well perhaps 
from the immediate operation, but which have later vomited them- 
selves to death or have given other obstructive symptoms. Many 
efforts have been made to overcome the objections which have 
been urged, and which have made themselves evident after this 
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operation, and the satisfactory results reported by some of the 
previous speakers bore witness to the efficacy of their efforts, 
but the majority of operators had not had the same satisfaction. 

Some of the objections that have been urged are inherent 
in the operation, and cannot be overcome as long as the operation 
is performed in the manner in which it is at present. Some of 
these objections may be more theoretical than practical, but it 
would seem that the normal position of the pylorus was the proper 
one, and any operation which preserves the normal relations is 
better than one which disturbs them. 

Of course, the final test of an operation is what it does so 
far as the patient’s health and comfort are concerned. Scientific 
observation of the work done by the stomach will throw a great 
light upon the relative value of the different methods. 

Dr. Friedenwald, of Baltimore, had kindly made repeated 
chemical examinations of the stomach contents in five of his 
cases of pyloroplasty, in all of which it was found that, from very 
abnormal conditions before the operation, the patients had all 
returned to a practically normal condition in a comparatively short 
time after the operation. 

With regard to the operation of pyloroplasty as suggested 
by himself at the Meeting of the American Surgical Association 


in Albany in 1902, and which it is unnecessary to describe again, 


this operation has this advantage over all operations in that it 
both makes the point of drainage at the lowest or approximately 
lowest point in the stomach and yet still preserves the normal 
relation. At the same time it is easy of accomplishment. It 
offers immediate relief to the patient in that the drainage is ac- 
complished at once, and the outlet is so large as to make it very 
free. The after troubles are surprisingly little, and adhesions 
are no bar to the performance of the operation. It can be carried 
out in the presence of still active ulceration. He recently excised 
an ulcer on the posterior portion of the pylorus with very satis- 
factory result. It remains to be seen by a more extended use of 
the operation whether or not it is really the best at our disposal 
for the relief of benign stenosis of the pylorus. Of the thirty- 
eight cases which he had been able to collect, the mortality had 
been seven and one-eighth per cent. 
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EDITORIAL ARTICLE. 


BLOOD-PRESSURE IN SURGERY AND THE 
TREATMENT OF SURGICAL SHOCK. 


In the essay by Dr. Crile, of Cleveland, to which the Cart- 
wright Prize of the Alumni Association of the College of Physi- 
cians and Surgeons of New York City was awarded in 1903, and 
which has been published in book form,’ is to be found a con- 
tinuation of the author’s experimental research into surgical shock 
published in 1897. The present research is an attempt to ascer- 
tain by scientific experimental methods the effects of various 
drugs and methods of treatment in preventing or antagonizing or 
correcting the conditions already established by the previous ex- 
periments as constituting surgical shock. The present volume is 
divided into two separate parts. In the first are given in detail 
the protocols of 251 experiments upon 243 animals. In the second 
part the experimental data obtained are summarized and the con- 
clusions are stated. It is in this second part that the surgeon will 
find most of interest, all the more so since the questions studied 
are of primal importance, and the conclusions enunciated are in 
many instances in contradiction of widely accepted practice. 

It is essential that the reader keep in mind the distinction, 
and a most important practical one it is, which the author makes 
between the immediate sudden depression which may result from 
cardiac failure, from hemorrhage, or from injuries of the vaso- 
motor centre, and the more gradually developed depression which 


* BLoop-PressurE IN Surcery. By Georce W. Crire, A.M., M.D., 
Professor of Clinical Surgery, Western Reserve Medical College. Phila- 
delphia: J. B. Lippincott Company, 1903. Large 8vo, pp. 422. 

310 


BLOOD-PRESSURE IN SURGERY. 311 


is due to the exhaustion of the vasomotor mechanism; impaired 
cardiac and respiratory action, hemorrhage, anzsthesia, tem- 
perature, may all contribute in some degree to the final result; 
but the important thing is the vasomotor breakdown from over- 
stimulation. To the first described condition the term collapse is 
appropriate; here there is a suspension of function rather than an 
exhaustion of centres. To the second condition alone is the term 
SHOCK applied by Crile. Accepting, then, the author’s state- 
ments that in shock the essential phenomenon is diminution of 
the blood-pressure, due to an exhaustion of the vasomotor centres, 
it is interesting to note the results of his experiments in the ad- 
ministration to animals suffering from shock of the drugs most 
commonly relied upon in surgical practice. Alcohol acted as a 
depressant; the more profound the shock the more marked was 
the depressing effect of alcohol. Nitroglycerin and amyl nitrite, 
also, were found to distinctly increase the rapidity of the decline 
in animals in deep shock. They increased shock instead of re- 
lieving it. Strychnine gave no better results; in any degree of 
shock, after the administration of a therapeutic dose of strychnine, 
the animals passed into deeper shock. Digitalis gave but little 
better results, for, although it usually caused a rise in the blood- 
pressure when given in various degrees of shock, it was found, 
however, that on the average cases of shock treated by digitalis 
did not live as long as the controls, that is, as long as similar ani- 
mals under the same conditions to whom the drug was not given. 
This result seemed to be due to sudden cardiac failure from over- 
stimulation. The author very justly remarks that there seems to 
be but a limited range of possibilities for heart stimulants in the 
condition of surgical shock. Stimulants acting upon the vaso- 
motor, the cardiac, and other centres of the medulla are, on the 
whole, either inert or harmful. 

The effects of adrenalin are more promising of good; in the 
normal animal in every degree of shock and collapse adrenalin 


administered intravenously caused a rise in the blood-pressure ; 
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the force of the heart-beats was increased and the peripheral 
blood-vessels were contracted. But its effects are very transient, 
on account of the rapidity with which it is oxidized in the blood, 
so that its most effective method of administration was found to 
be by a continuous intravenous infusion in salt solution in strength 
of from 1 to 50,000 to 100,000. A burette, the rate of flow from 
which is controlled by a screw-cock attached to the rubber tube, 
may be used for its administration. Great caution must be ex- 
ercised in its administration, for in an overdose it has a marked 
inhibitory effect upon the heart, and hence the circulatory phe- 
nomena should be under continuous observation. Whether it is 
a practical therapeutic agent, however, still remains to be estab- 
lished by its clinical use. Its inhibitory action upon the heart 
may be relieved by an injection of atropine. 

Saline solution, intravenously or subcutaneously introduced, 
in every observation caused a rise in the blood-pressure, which 
was usually gradual, and was sustained in proportion to the de- 
gree of shock present. In the cases of moderate shock the gain 
in pressure was fairly well sustained; in deeper shock the rise 
was not so marked and not so well sustained; in case of the 
deepest shock the rise in the blood-pressure was not sustained 
beyond a certain time, even during the infusion. The solution is 
not retained in any considerable quantity in the blood-vessels, but 
is eliminated rapidly. Its range of usefulness is thus limited. 

External pressure, as by bandages to the extremities, or 
by broadly applied pressure upon the abdomen, naturally suggests 
itself as a means of overcoming the accumulation of the blood in 
the veins resulting from vasomotor exhaustion, and of causing 
the blood to flow towards the heart. The real value of peripheral 
bandaging in raising and maintaining a rise in the blood-pressure 
was demonstrated in many of the experiments made. An in- 
genious device for the systematic application of external pressure 


‘ 


was devised by the author, called by him a “ pneumatic suit.” 


This was constructed of a double layer of rubber cloth, enclosing 
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spaces to be inflated at will by a bicycle air-pump, whereby one or 
more of the limbs or the abdomen, separately or in any combina- 
tion, might be subjected to pressure at will. The value of the 
apparatus to sustain the blood-pressure in conditions of shock, 
the author claims to have been strikingly demonstrated in repeated 
instances. 

Morphine administered previous to the infliction of a trau- 
matism, the author finds lessened to a considerable degree an 
animal’s susceptibility to shock, and thereby made possible more 
extensive operations and procedures prolonged over a longer 
period of time. The clinical application of this finding is obvious. 

The final summary of the author is as follows: 

“In many instances the control of the blood-pressure is the 
control of life itself. Surgical shock is an exhaustion of the vaso- 
motor centres. Neither the heart muscle, nor the cardiac centres, 
nor the respiratory centres are other than secondarily involved. 
Collapse is due to a suspension of the function of the cardiac, 
or of the vasomotor mechanism, or to hemorrhage. In shock, 
therapeutic doses of strychnine are inert; physiologic doses are 
dangerous or fatal; if not fatal, increased exhaustion follows. 
Stimulants of the vasomotor centre are contraindicated. In shock, 
cardiac stimulants have but a limited range of possible usefulness 
and may be injurious. In collapse, stimulants may be useful be- 
cause the centres are not exhausted. Saline infusion in shock has 
a limited range of usefulness; in collapse it may be effective. In 
shock it raises but cannot sustain the blood-pressure. Adrenalin 
acts upon the heart and the blood-vessels; it raises the blood- 
pressure in every degree of shock; it is rapidly oxidized by the 
solid tissue and by the blood; its effects are fleeting; it should 
be given continuously. In excessive doses there is a marked 
stimulation of the cardio-inhibitory mechanism; due caution must 
be exercised in its use; its clinical value still remains unproved.” 

The possible relationship of body temperature, either in the 
production of shock by its lowering, or in the prevention or 
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alleviation of shock by its elevation, does not seem to have as yet 
engaged the attention of Crile. Readers of the ANNALS OF 
SuRGERY will doubtless recall the observations of Kinnaman on 
this point, as published in the December, 1903, issue of the 
Journal. In view of the conclusion of this last-named experi- 
menter, that “temperature commands first place by its power of 
production, by its power of limitation, and by its power of ameli- 
oration of the composite condition,—shock,” we shall look with 
interest for some future publication of Crile of results of his own 
experiments upon the effects of cold and heat upon shock. Kinna- 
man found that a rise of the temperature caused a rise in the blood- 
pressure and the respiratory rate (reduced in shock), with the 
result of a gradual amelioration of all the symptoms. If surgeons 
must abandon such time-honored agents as alcohol and strych- 
nine, digitalis and nitroglycerin, in the treatment of shock, it will 
be a satisfaction to know that heat and friction are left to them. 
It is obvious that in ordinary surgical work “ pneumatic 
suits” are out of the question, while continuous infusions of 
adrenalin solutions are possible only in laboratory conditions. 
Saline infusions and subcutaneous injections are more generally 
practicable, and bandaging of the extremities is always available. 
It would appear as if these, with hot bottles and rubbings, were to 


constitute the therapeutic resouces of the future against shock. 
Lewis S. PILcHER. 


REVIEWS OF BOOKS. 


THE PRINCIPLES AND PRACTICE OF SuRGERY, Designed for Stu- 
dents and Practitioners. By Grorce TuLLy VAUGHAN, 
M.D., Assistant Surgeon-General, Public Health and Marine 
Hospital Service of the United States; Professor of the 
Principles and Practice of Surgery, Georgetown University, 
Washington, D. C. Philadelphia and London: J. B. Lippin- 
cott Company, 1903. 

This volume is clearly written, its arrangement is good, it 
is up-to-date, and, for the most part, it presents only well estab- 
lished facts. The chapters on syphilis, aneurism, tuberculosis 
of the spine, and appendicitis are particularly to be commended 
for their concise and thorough exposition of the subjects dis- 
cussed. 

No mention is made of the use of the cautery in the treat- 
ment of anthrax, of the Matas method of arteriorrhaphy for 
aneurism, or of the simple and useful method of dry stretching 
of the nerve for sciatica. 

Most surgeons would probably feel that they were not doing 
justice to their patients by giving saline infusions at a temperature 
of 100° F.; and they would scarcely choose to treat fractures 
of the shaft of the humerus by a method which has frequently 
resulted in non-union. The abdominal surgeon could hardly 
accept the unmodified statement that “ the diagnosis of intestinal 
obstruction is not difficult,” providing he hopes to make that 
diagnosis sufficiently early to effect a cure; and he would doubt- 
less remind the author that small fecal fistulae do not heal if 
they lead to the small intestine. 

At the present time it seems that there is a great demand 


for one-volume surgical treatises. While it may be seriously ques- 
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tioned if a work of 533 pages can adequately cover the subject 


of general surgery, even with the omission of such special, 


branches as ophthalmology, gynecology, etc., nevertheless, such 
a condensed text-book will be of special use to a student in his 
preparation for examination, and to the practitioner, who will 
regard it rather as an index to the progress of surgery than as 
a complete guide to diagnosis and treatment. 

Tuomas Bray SPENCE. 


Das GEWEBE UND DIE URSACHE DER KREBSGESCHWULSTE. Unter 
Bertcksichtigung des Baues der einzelligen thierischen Or- 
ganismen. Von Dr. Lupwic Feinserc. Berlin: Verlag von 
August Hirschwald, 1903. 


In this treatise the author maintains that in order to study 
the subject of the parasitic origin of the carcinomatous tumors, 
it is necessary to consider and understand the various forms of 
Protozoa. He wishes to show that from this consideration there 
may be deduced a general law, which applies not only to the single 
classes of one-celled animal organisms, but also to the entire 
group of Protozoa in general. That without discovering some 
such law, it is not possible to diagnose and classify any single- 
celled, isolated organism. He hopes that the deductions and 
conclusions which he is able to draw from the histological find- 
ings in the carcinomatous growths may also be found of value 
in explaining the etiology of Sarcomata and various skin dis- 
eases. 

The work of other writers is often referred to. He holds 
that the lack of knowledge of the true characteristics of the Pro- 
tozoa often gives rise to false conclusions. This he exemplifies 
in the case of some observers who have described as ameeba cer- 
tain cells found in the ascitic fluid in cases of carcinoma of the 
liver, basing their conclusions upon the amceboid movements 
which are seen. But these conclusions are only based upon false 
premises, for these same characteristics may be observed in free 
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cancer cells, freshly prepared, and examined in normal salt solu- 
tion upon a heated stage. 

The work is divided into two parts. Part I discusses the 
single-celled animal organisms. The Rhizopoda, Mastigophora, 
Sporozoa, and Ciliata are considered at length. The author goes 
into the minute structure of these organisms, paying especial at- 
tention to the structure of the nuclear body, the amount of chro- 
matin contained, and its relation to the protoplasm. Then fol- 
lows a comparison of these single cells with the normal tissue 
cells. 

Part II is devoted to the tissue and the etiology of the car- 
cinomatous growths. The author describes a single-celled animal 
organism as the etiological factor. This parasite he calls the 
Histosporidium Carcinomatosum n. g. n. sp., the nomenclature 
being based upon its histological resemblance to the Sporozoa, 
and its subclass the Neosporidia, and from the fact that the car- 
cinomatous growth depends upon the presence of this parasite 
in the epithelial cells. There are two forms of this parasite, “ die 
Form der Zellinfection” (parasite in the cell), and “die Form 
der diffusen Infiltration” (parasite between the cells). They rep- 
resent two stages of the growth, 1.¢e., the development and the 
degeneration. 

The author has attacked the subject in a thoroughly scientific 
manner, and his work deserves the attention of those interested 


in this line of research. 
Paut Monroe PILCHER. 


ANATOMY OF THE BRAIN AND SPINAL Corp. By Harris E. 
SANTEE, M.D., Ph.D. Third Edition. Chicago: E. H. 
Colegrove, 1903. 


This is the third revised and enlarged edition of this excellent 
book. The arrangement of the book is such that the student 
can best trace the conducting paths by the grouping and chaining 


of neurones. There is an orderly subordination of the minor 
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parts of the text. The different parts of the brain are displayed 
in connection with their physiological connections. The operculum 
and posterior part of the inferior frontal gyrus are shown with 
relation to their function as the centre of speech. Attention is 
similarly given to the ascending frontal, ascending parietal, and 
superior parietal convolutions as the best known motor areas of 
the cortex; also the temporal lobe as the probable seat of the 
centres of taste, smell, and hearing. 

Comparative anatomy is also invoked to show the origin of 
the olfactory lobe in man and its antecedent in the lower animals. 

The author shows the complex human brain as developed 
from a simple vesicular prototype. This book makes clear the 
paths of impulses, and enables the student to trace physiological 
functions through the nervous system. 

In speaking of the various organs and parts of the nervous 
system, the author renders its identification more easy and its 
relations more simple by naming its function. Thus: “ The 
pyramidal tracts are motor;” “Gower’s tract probably carries 
thermic and pathetic impulses ;” “ Goll’s column carries impulses 
of the muscular sense;” “ All varieties of impulses are carried 
by Burdach’s column ;” “ The direct cerebellar tract conveys im- 
pulses of equilibrium received especially from the viscera.” 

The author in the first edition used the old definition of 
neuron according to Waldeyer. He describes the neuron in this 
new edition as being a nervous entity, in the embryo structurally 
independent of all other neurones. In the adult their predominant 
relation continues to be that of contact. The different types of 
neurones are described and classified. The qualities peculiar to 
dendrites and axones are described and classified. 

An elaborate and valuable table, giving the deep origin of 
the sensory nerves from their terminal nuclei, is furnished. 


One chapter is devoted to the tracing of impulses through 
the better known paths formed by the various nervous groups. 
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These are treated under three headings: the motor, sensory (in- 
cluding general and special sense), and reflex. 
The last chapter of the book is given to the embryology of 


the brain and spinal cord. 
There are but few illustrations. The index is full and good. 


The book is interleaved with blank pages for the addition of notes. 
James P. WarBASSE. 


| 


CORRESPONDENCE. 


CLOSURE OF ABDOMINAL WOUNDS. 
Epiror ANNALS OF SURGERY. 

In your November issue is a paper on “ Abdominal Closure 
by a New Method,” by Dr. J. F. Baldwin. The method consists 
in adding to the usual through-and-through sutures of all the 
layers a continuous, non-absorbable suture of the fascia, so placed 
as to be withdrawn at the same time the other sutures are re- 
moved. 

Permit me to state that practically the same method was de- 
vised by me many years ago. It was given wide publicity more 
than five and a half years ago in a paper read before the Asso- 
ciation of Baltimore and Ohio Railway Surgeons, and by its 
publication in the New York Medical Record, November 28. 
1808. 

If at this date, therefore, the term 
employed, it must be with respect to the suture material used 


‘ 


“new” can properly be 


and not to the method. 
Ropert J. REeEep. 


WHEELING, W. Va., December 1, 1903. 
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